Note:-

1. Check the website regularly.
2. Visit relevant subject links.

3. Utilize your time well to explore, learn and share.




My dear students,
Hope you all are well. Please pay attention!

You are requested not to adjust with any short cut for your learning process. Before you start
your assignment listen carefully to the links/ videos/ voice messages, we are uploading on the

website as well as on the WhatsApp. If you have any doubt contact your teacher to get it cleared.

Week 3- Lesson and Assignments

FLAMINGO

L-3 DEEP WATER BY WILLIAM DOUGLAS

(https://www.youtube.com/watch?v=sFg6SIT9wzE&feature=youtu.be)

Answer the following —

Think as you read

Q. 1, 2 and 3 (page no. 27)

Q. 1,2 and 3 (page no.29)
Understanding the text

Q. 2 and 3 (page no.29)

Q. 1 (page no. 30)

Additional short answer questions:

1. Why was the YMCA pool considered safe? What did Douglas’ Mother warn him about
and why?

2. What was Douglas’ first misadventure with water?

3. What did Douglas mean by saying “The instructor was finished, but | was not”?

POEM 3- KEEPING QUIET BY PABLO NERUDA

(https://www.youtube.com/watch?v=tvWVwcY2pe7w&feature=youtu.be)

Short answer questions- Think it out
Q. 1,2,3 and 4 (page no. 96)

Reference to Context (refer Goyal’s)


https://www.youtube.com/watch?v=sFg6SlT9wzE&feature=youtu.be
https://www.youtube.com/watch?v=tvVwcY2pe7w&feature=youtu.be

R.T.C. No.1

“Perhaps the earth....... later proves to be alive.

Do all the 3 questions based on it.

R.T.C. No. 4

“Those who prepare green wars......... doing nothing.
Do all the 4 questions based on it.

R.T.C. No.6

“It would be an exotic moment.......... strangeness”

Do all the 4 questions based on it.

VISTAS

L- 3JOURNEY TO THE END OF THE EARTH BY TISHANI DOSHI

(https://www.youtube.com/watch?v=Rj9g0d3brJM&feature=youtu.be)

Reading with insight
Q. 1,2,3and 4 (page no.23)
Additional questions

1. What are the reasons for the increasing global temperature?
2. What are the main features of the Antarctica region as discussed in the lesson?

Complete the assignments by the end of the week and keep it ready for checking.

All the Best. Stay Home Stay Sdfe.


https://www.youtube.com/watch?v=Rj9g0d3brJM&feature=youtu.be

Computer Sci. & I. P
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Integrity Constraints

One of the major responsibility of a DBMS is to maintain the
Integrity of the data i.e. Data being stored in the Database
must be correct and valid.

An Integrity Constraints or Constraints are the rules, condition
or checks applicable to a column or table which ensures the

integrity or validity of data.
The following constraints are commonly used in MySQL.

O NOT NULL "'

O PRIMARY KEY Most of the constraints are applied with

O UNIQUE + Column definition which are called

0 DEFAULT * Column-Level (in-line Constraints) ,but
4 some of them may be applied at column

O CHECK 3 Level as well as Table-Level (Out-line

0 FOREIGN KEY * constraints) i.e. after defining all the

columns. Ex.- Primary Key & Foreign Key

- * Not included in the syllabus (recommended for advanced learning)
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Type of Constraints

S.N |Constraints | Description

1 NOT NULL Ensures that a column cannot have NULL value.

2 DEFAULT Provides a default value for a column, when
nothing is given

3 UNIQUE Ensures that all values in a column are different.

= CHECK Ensures that all values in a column satisfy

certain condition.

N

PRIMARY KEY | Used to identify a row uniquely
FOREIGN KEY | Used to ensure Referential Integrity of the data.

Lo

UNIQUE v/s PRIMARY KEY
* UNIQUE allows NULL values but PRIMERY KEY does not.

* Multiple column may have UNIQUE constraints, but there is
only one PRIMERY KEY constraints in a table.

Implementing Primary Key Constraints
e —————————
+Defining Primary Key at Column Level:

mysql> CREATE TABLE Student
( StCode char(3) NOT NULL PRIMARY KEY,
Stname char(20) NOT NULL,

);
“+Defining Primary Key at Table Level:
mysql> CREATE TABLE Student

( StCode char(3) NOT NULL, Constraint is
Stname char(20) NOT NULL, defined after all
. column
PRIMARY KEY (StCode) ); "\ definitions,
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Implementing Constraints in the Table

mysql> CREATE TABLE Student

(StCode char(3) NOT NULL PRIMARY KEY,

Stname char(20) NOT NULL,

StAdd varchar(40),

AdmNo char(5) UNIQUE,

StSex char(l) DEFAULT *M’,

StAge integer CHECK (StAge>=5) );

Column level
constraints are
defined with
column definitions.

CREATE TABLE EMP ( Code char(3) NOT NULL,
Name char(28) NOT NULL,
City varchar(40),
Pay Decimal(1e,2),
PRIMARY KEY (Code) );

Table level
constraints are

defined after all
/\cmumn definitions.

Implementing Foreign Key Constraints

e

» A Foreign key is non-key column in a table whose value |s

derived from the Primary key of some other table.

» Each time when record is inserted or updated in the table,
the other table is referenced. This constraints is also called

Referential Intearity Constraints.

» This conslraints requires two tables in which Reference table
(having Primary key) called Parent table and table having

Foreign key is called Child table.

EMPLOYEE 'DEPARTMENT BraTy
EmpID DeptNo key

== Name DeptName
oéglgﬂ City Head
y . Sal Location
DePtNa Parent Table
Child Table
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Implementing Foreign Key Cont..

| e |
Parent
CREATE TABLE Department table
( DeptNo char(2) NOT NULL PRIMARY KEY,
DeptName char(10) NOT NULL,
Head char(30) );
Child Table in

CREATE TABLE Employee

(EmpNo char(3) NOT NULL PRIMARY KEY,
Name char(30) NOT NULL,
City char(20),
Sal decimal(8,2), [ Parent table and column ]
DeptNo Eh!l’(?), w:.?fr.ﬂﬂnf:r_*d
FOREGIN KEY (DeptNo) REFERENCES Departmet (DeptNo));

which Foreign
key is defined.

‘ %+ A Table may have multiple Foreign keys.
<* Foregn key may have repeated values |l.e. Non-Key Column

Modifying Table Constraints

O Adding new column and Constraints

ALTER TABLE <Table Name>
ADD <Column>|<data type> <size>][<Constraints>]

mysql> ALTER TABLE Student ADD (TelNo Integer);

mysql> ALTER TABLE Student ADD (Age Integer CHECK (Age»>=5));
mysql> ALTER TABLE Emp ADD Sal Number(8,2) DEFAULT 5000 ;
mysql> ALTER TABLE Emp ADD PRIMARY KEY (EmpID);

mysql> ALTER TABLE Emp ADD PRIMARY KEY (Name,DOB);

O Modifying Existing Column and Constraints
ALTER TABLE <Table Name>

MODIFY <Column>[<data type> <size>] [ <Constraints>]
mysql> ALTER TABLE Student MODIFY Name VARCHAR(40);

mysql> ALTER TABLE Emp MODIFY (Sal DEFAULT 4000 );
mysql> ALTER TABLE Emp MODIFY (EmpName NOT NULL);
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Modifying Table Constrains cont..

O Removing Column & Constraints

ALTER TABLE <Table Name>
DROP <Column name> |<Constraints>

mysql> ALTER TABLE Student DROP TelNo;
mysql> ALTER TABLE Emp DROP JOB, DROP Pay;

mysql> ALTER TABLE Student DROP PRIMARY KEY;

O Changing Column Name of Existing Column
ALTER TABLE <Table Name>
CHANGE <O0Old name><New Definition>
mysql> ALTER TABLE Student
CHANGE Name Stname Char(40);

Viewing & Disabling Constraints

O To View the Constraints

The following command will show all the details like
columns definitions and constraints of EMP table.

mysql> SHOW CREATE TABLE EMP;
Alternatively you can use DESCribe command
mysql> DESC EMP;

O Enabling / Disabling Foreign Key Constraint

You may enable or disable Foreign key constraints by
setting the value of FOREIGN_KEY_CHECKS variable.

v You can't disable Primary key, however it can be
dropped (deleted) by Alter Table.. command.

= To Disabling Foreign Key Constraint
mysql> SET FOREIGN_KEY_CHECKS = 0;

= To Enable Foreign Key Constraint
mysql> SET FOREIGN_KEY_CHECKS = 1;

<
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Grouping Records in a Query

O Some time it is required to apply a Select query in a group
of records instead of whole table.

O You can group records by using GROUP BY <column>
clause with Select command. A group column is chosen
which have non-distinct (repeating) values like City, Job etc.

O Generally, the following Aggregate Functions [MIN(), MAX(),
SUM(), AVG(), COUNT()] etc. are applied on groups.

Name

SUM() Returns the sum of given column,

MIN() Returns the minimum value in the given column,

MAX() Returns the maximum value in the given column,

AVG() Returns the Average value of the given column

COUNT() [Returns the total number of values/ records as per given
column

Aggregate Functions & NULL Values

Consider a table Emp having following records as-

Aggregate function

Code Name Sal ;
ignores NULL values i e.
E1 Ram Kumar NULL NULL values does not
E2 Suchitra 4500 play any role in
E3 Yogendra NULL calculations.
E4 Sushil Kr 3500
ES Lovely 4000

mysql> Select Sum(Sal) from EMP; = 12000
mysql> Select Min(Sal) from EMP; = 3500
mysql> Select Max(Sal) from EMP; = 4500
mysql> Select Count(Sal) from EMP; = 3
mysql> Select Avg(Sal) from EMP; = 4000
mysql> Select Count(*) from EMP; = 5
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Aggregate Functions & Group

—
An Aggregate function may applied on a column with DISTINCT
or ALL keyword. If nothing is given ALL is assumed.
O Using SUM (<Column>)

This function returns the sum of values in given column or

expression.

mysql> Select Sum(Sal) from EMP;

mysql> Select Sum(DISTINCT Sal) from EMP;

mysql> Select Sum (Sal) from EMP where City=‘Kanpur’;

mysql> Select Sum (Sal) from EMP Group By City;

mysql> Select Job, Sum(Sal) from EMP Group By Job;

O Using MIN (<column>)
This functions returns the Minimum value in the given column.

mysql> Select Min(Sal) from EMP;
mysql»> Select Min(Sal) from EMP Group By City;
mysql> Select Job, Min(Sal) from EMP Group By Job;

Aggregate Functions & Group
—————————— — 1
Q Using MAX (<Column>)
This function returns the Maximum value in given column.
mysql> Select Max(Sal) from EMP;
mysql> Select Max(Sal) from EMP where City=‘Kanpur’;
mysql> Select Max(Sal) from EMP Group By City;
O Using AVG (<column>)
This functions returns the Average value in the given column.
mysql> Select AVG(Sal) from EMP;
mysql> Select AVG(Sal) from EMP Group By City;
O Using COUNT (<*|column>)
This functions returns the number of rows in the given column.

mysql> Select Count (*) from EMP;
mysql> Select Count(Sal) from EMP Group By City;
mysql> Select Count(*), Sum(Sal) from EMP Group By Job;
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Aggregate Functions & Conditions

L ]
You may use any condition on group, if required. HAVING
<condition> clause is used to apply a condition on a group.
mysql> Select Job, Sum(Pay) from EMP
Group By Job HAVING Sum(Pay)>=8000; Having IS
mysql> Select Job, Sum(Pay) from EMP used witn
Group By Job HAVING Avg(Pay)>=7000; Cf;ﬁiﬁ?(ﬁﬁv
mysql> Select Job, Sum(Pay) from EMP __ _*
Group By Job HAVING Count(*)>=5;
mysql> Select Job, Min(Pay),Max(Pay), Avg(Pay) from EMP
Group By Job HAVING Sum(Pay)>=8000;
mysql> Select Job, Sum(Pay) from EMP Where City=‘Dehradun’
Group By Job HAVING Count(*)>=5;

Where clause works in respect of whole table but Having works
# on Group only. If Where and Having both are used then Where
will be executed first.

Displaying Data from Multiple Tables - Join Query

Some times it is required to access the
information from two or more tables, which
requires the Joining of two or more tables.
Such query is called Join Query.

MySQL facilitates you to handle Join Queries.
The major types of Join is as follows-

O Cross Join (Cartesian Product)

0 Equi Join

O Non-Equi Join

O Natural Join
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Cross Join - Mathematical Principle

Consider the two set A= {a,b} and B={1,2)
The Cartesian Product i.e. AxB = {(a,1) (a,2) (b,1) (b,2)}

Similarly, we may compute Cross Join of two tables by joining
each Record of first table with each record of second table.

"R

The table will contain Em
(4x3=12) rows and 6 l
columns. l

Equi Join - Mathematical Principle

In Equvi Join, records are joined on the equality condition of
Joining Column. Generally, the Join column is a column which is
common in both tables.

Consider the following table R and S having € as Join column.

T (Equi Join)

ml A |B |C |C |X |V |
's [

__ls T
P13, |G .IS s [EHE
m ﬁ] Ft -. ‘ rm: \n ,[ ;t --
SI - O o s
|l mu ——

il e,

records are selected those are having Equal

The result table will contain 6 columns but
value for € column in both table.
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Non-Equi Join - Mathematical Principle

In Non-Equi Join, records are joined on the condition other than
Equal operator (>,<,<>,>=,<=) for Joining Column (common
column).

Consider the following table R and 8 having € as Join column and
<> (not equal) operator is applied in join condition.

T iNun-Equi Join

b o s [t [

plla™ls [o [

monl: s B

m (it o [EHIEHN

o s [t [N

The result table will contain 6 O PP S !G --
columns but records are selected [ IEE. U S [a 1R ]
those are having not- equal value I [0 R [n M|
for € column in both table. Timv o FHES

Natural Join - Mathematical Principle

The Natural Join is much similar to Equi Join i.e. records are
joined on the eqguality condition of Joining Column except that the
common column appears one time.

Consider the following table R and § having € as Join column.

T (Natural Join)

A B [c [x |y |
p o s [EET
m ot [
o b s NN

S

eliminated ) but records are selected those are having

[The result table will contain § columns (cormmon column is
Equal value for C column in both table.
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Implementing Join Operation in MySQL

Consider the twe tables EMP and DEPT - @ML
Primary Key }I-Emplb EName | City Job Pay DeptNo
E1 Amitabh | Mumbai |Manager | 50000 |C1
g2 Sharukh | Delhi Manager | 40000 |DC2
-E3 Amir Mumbai | Engineer | 30000 |[C1
E4 Kimmi Kanpur Operater | 0000 |C2
E4 Puneet Chennai | Executive | "8000 |C3
ES Anupam | Kolkatta |Manager |35000 |C3

m E6 Syna Banglore | Secretary | 15000 |D1

Primary Key

REPINO]|DName Location Suppose we want complete

D1 Production | Mumbal details of employees with their

D2 Sales Delhi Deptt. Name and Location... ..

03 Admn Mumba this query requires the join of
: , both tables

D4 Research | Chennai

How to Join ?

MySQL offers different ways by which you may join two or more tables.

Q

condition in WHERE clause.

Method 1 : Using Multiple table with FROM clause

The simplest way to implement JOIN operation, is the use of
multiple table with FROM clause followed with Joining

To avoid ambiquity
Select * From EMP, DEPT you should use

Qualified name i.e
Where Emp.DeptNo = Dept.DeptNo ; <Table=> <column=

f common column are differently spelled then no need to use
Qualified name.

Method 2: Using JOIN keyword

MySQL offers JOIN keyword, which can be used to implement
all type of Join operation.

Select * From EMP JOIN DEPT ON Emp.DeptNo=Dept.DepthNo ;
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Using Multiple Table with FROM clause

[ ——————— |

The General Syntax of Joining table is-
SELECT < List of Columns> FROM <Table1, Table 2, .. >
WHERE <Joining Condition> [Order By ..] [Group By ..]

Q You may add more conditions using AND/OR NOT operators,
If required,

Q All types of Join (Equi, No-Equi, Natural etc. are implemented
by chanainag the Operators in Joining Condition and selection
of columns with SELECT clause.

Ex. Find out the name of Employees working in Production Deptt.
Select Ename From EMP, DEPT
Where Emp.DeptNo=Dept.DeptNo AND Dname=‘Production’;

Ex. Find out the name of Employees working in same city from where
they belongs (hometown),

Select Ename From EMP, DEPT
Where Emp.DeptNo=Dept.DeptNo And City=Location;

Using JOIN keyword with FROM clause

|
MySQL 's JOIN Keyword may be used with From clause.

SELECT < List of Columns>
FROM <Table1> JOIN <Table2> ON <Joining Condition>
[WHERE <Condition>] [Order By ..] [Group By ..]

Ex. Find out the name of Employees working in Production Depti.

Select Ename From EMP JOIN DEPT ON Emp.DeptNo=Dept.DeptNo
Where Dname=‘Production’;

Ex. Find out the name of Employees working in same city from where
they belongs (hometown) .

Select Ename From EMP JOIN DEPT ON Emp.DeptNo = Dept.DeptNo
WHERE City=Location;
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Nested Query (A query within another query)

e ————
Sometimes it is required to join two sub-queries to solve a
problem related to the single or multiple table. Nested query
contains multiple query in which inner query evaluated first.
The general form to write Nested query is-
Select ... From <Table>
Where <Columni1> <Operator>
(Select Column1 From <Table> [Where <Condition>])
Ex. Find out the name of Employees working in Production Deptt.
Select Ename From EMP
Where DeptNo = (Select DeptNo From DEPT Where
DName= ‘Production’);
Ex. Find out the name of Employees who are getting more pay than
"Ankit’.
Select Ename From EMP
Vhere Pay >= (Select Pay From EMP Where Ename ="Ankit’ );

Union of Tables

_
Sometimes it is required to combine all records of two tables
without having duplicate records. The combining records of two
tables is called UNION of tables
UNION Operation is similar to UNION of Set Theory.

E.g. If set A= {a,c,m,p,q}) and SetB= {b,m,q,t,s}

Then AUB= {a,c,m,p,q,b,t,s}
[All members of Set A and Set B are taken without repeating]

Select ... From <Table1>[Where <Condition>]

UNION [ALL]

Select ... From <Table2> [Where <Condition>];
Ex. Select Ename From PROJECT1

UNION

Select Ename From PROJECT2 ;

Both tables or output of queries must be UNION compatible i.e. they
* must be same in calumn structure (number of columns and data
'| types must be same).
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MAGNETIC EFFECT OF CURRENT - |

L A

~

Magnetic Effect of Current — Oersted’s Experiment
Ampere’s Swimming Rule

Maxwell's Cork Screw Rule

Right Hand Thumb Rule

Biot — Savart’s Law

Magnetic Field due to Infinitely Long Straight Cu
carrying Conductor

Magnetic Field due to a Circular Loop carrying cu

Magnetic Field due to a Solenoid

rrent —

rrent




Magnetic Effect of Current:

An electric current (i.e. flow of electric charge) produces magnetic effect in
the space around the conductor called strength of M agnetic field or simply
Magnetic field.

Oersted’s Experiment:

When current was allowed to flow through a E—T—
wire placed parallel to the axis of a magnetic

needle kept directly below the wire, the needle %—
was found to deflect from its normal position. 4'

When current was reversed through the wire, o —
the needle was found to deflect in the
opposite direction to the earlier case.




Rules to determine the direction of magnetic field:

Ampere’s Swimming Rule:

Imagining a man who swims in the
direction of current from south to north
facing a magnetic needle kept under
him such that current enters his feet
then the North pole of the needle will
deflect towards his left hand, i.e.
towards West.

Maxwell's Cork Screw Rule or Right
Hand Screw Rule:

If the forward motion of an imaginary
right handed screw is in the direction of
the current through a linear conductor,
then the direction of rotation of the
screw gives the direction of the
magnetic lines of force around the
conductor.




Right Hand Thumb Rule or Curl Rule:

If a current carrying conductor is imagined to be

held in the right hand such that the thumb points

in the direction of the current, then the tips of t he
fingers encircling the conductor will give the
direction of the magnetic lines of force.

Biot — Savart’s Law:

The strength of magnetic field dB due to a small
current element dl carrying a current | at a point
P distant r from the element is directly
proportional to |, dl, sin @ and inversely
proportional to the square of the distance (  r?)
where 0 is the angle between dl and r.

) dB al dg o dlsin @

2
i) dB ad ' Y
i) dB a sin 6 M, 1dlsin

dB = .
iv) dB a 1/r2 am T




Biot — Savart’s Law In vector form:

—> A

—> I dl xr
4B = 0

4w r?

- >

—> M, ldl xr
B= —

d
41T r3

Value of g, =4mw x 10" Tm A1 or Wom1A-L

N - 9 . . . 9 9 -
Direction of dB is same as that of direction of dl x r which can be

determined by Right Hand Screw Rule.
It is emerging @at P’ and entering @t P i nto the plane of the diagram.

Current elementis a vector quantity whose magnitude is the vector
product of current and length of small element havi ng the direction of the
flow of current. ( 1dl)



Magnetic Field due to a Straight Wire carrying curr  ent:

According to Biot — Savart’s law
M, 1dlsin 6

dB =
41T r2

sin®@=al/r =cos ®

or r =al/cos ®
tan ®d=1[/a
or | =atan ®

di=asec?2®dod
Substituting for r and dl in dB,

M, 1 cos @ dd
41T a

dB =

Magnetic field due to whole conductor is obtained b y integrating with limits
-®, to ®@,. (P, is taken negative since it is anticlockwise)

P2y, 1 cos ®dP | (sin @, + sin @
B = |dB :j”o B = Ho | (SIn @, in ®,)
-, 4T a 41Ta




If the straight wire is infinitely long, +B

then @, =d,=1/2

Mo 2l 5 - Mo |
or - &
41Ta 21ma a 0 a

B =

v

Direction of § IS same as that of direction of dl_;< r_’which can be
determined by Right Hand Screw Rule.

It is perpendicular to the plane of the diagram and entering into
the plane at P.

Magnetic Field Lines:




Magnetic Field due to a Circular Loop carrying curr ent.

1) At a point on the axial line:

dl

C dB cos @ (E

dB sin ®
........ : dB sin ®

D >
dl

The plane of the coil is considered perpendicular to the plane of the
diagram such that the direction of magnetic field can be vi sualized on
the plane of the diagram.

At C and D current elements XY and X'Y’ are consider  ed such that
current at C emerges out and at D enters into the plane of the diagram.



dB = B, 1 disin 6 or dg= Mo!d

4T r 41 r?

The angle 0 between dl and r is 90° because the radius of the loop is very
small and since sin 90°=1

- -

The semi-vertical angle made by rto the loop is ® and the angle petween r
and dB is 90° . Therefore, the angle between vertical axisand dB is also ®.

-

dB is resolved into components dBcos ® and dBsin ® .

Due to diametrically opposite current elements, cos d
components are always opposite to each other and hence they
cancel out each other.

-
Sin® components due to all current elements  dl get added up
along the same direction (in the direction away from the loop).

B = JaBsin @=[ o TNP o g Y, (oTe) 2
- S = AT 12 41 (a2 + x2) (a2 + x2)*
M, | @2 . _ .
B = (Mg , I, &, sin® are constants, Jdl = 2maand r & sin® are
2(a? + x?)3/2 replaced with measurable and constant values.)




Special Cases:

1) At the centre O, x = 0. e |B= +B

il) If the observation point is far away from
the coil, then a << x. So, a2 can be neglected

in comparison with x 2. < >
I‘lO I a2 X O X

[ X ) B_
2 x3

Different views of direction of current and magneti c field due to circular loop of
a coil:




2) B at the centre of the loop:

The plane of the coil is lying on the plane
of the diagram and the direction of current
is clockwise such that the direction of
magnetic field is perpendicular and into
the plane.

B - M, I disin @ dg = Mo ldl
A a? 41T a?
| di
B = [dB =] 1O
41T a2
S
- 2a

(M, » |, @ are constants and  [dl = 21ra)

The angle 0 between dl and a is

90° because the radius of the
loop is very small and

sin 90°=1

since

v




Magnetic Field due to a Solenoid:

TIP: -
When we look at any end of the coil carrying curren  t, if the currentis in
anti-clockwise direction then that end of coil behaves like North Pole
and if the currentis in clockwise direction then that end of the coill
behaves like South Pole .



MAGNETIC EFFECT OF CURRENT - |

Lorentz Magnetic Force
Fleming’s Left Hand Rule
Force on a moving charge in uniform Electric and Magnetic fields

Force on a current carrying conductor in a unifor m Magnetic Field

a ~ w0 D P

Force between two infinitely long parallel curren t-carrying
conductors

o

Definition of ampere
7. Representation of fields due to parallel currents

8. Torque experienced by a current-carrying coil in a uniform
Magnetic Field

9. Moving Coll Galvanometer
10. Conversion of Galvanometer into Ammeter and Volt meter

11. Differences between Ammeter and Voltmeter




Lorentz Magnetic Force:

A current carrying conductor placed in a magnetic f leld experiences a force
which means that a moving charge in a magnetic fiel d experiences force.
9
-> - > 4 F
F.,=0q(vxB)
or —

—»> g » B
F.,=(qvBsin 9)?1\ Mﬂ_>

where 0 is the angle between v and B

Special Cases:

i) Ifthe chargeisatrest,i.e.v =0,thenF _ =0.

So, a stationary charge in a magnetic field does | —>

not experience any force. q G\QAQ - B
i) If @ =0°0r 180°i.e. if the charge moves parallel v

or anti-parallel to the direction of the magnetic

field, then F , = 0. E)

i) If @ =90°1.e. if the charge moves perpendicular
to the magnetic field, then the force is

maximum. = =qvB

m (max)



Fleming’s Left Hand Rule:
Force Magnetic

(F) Field
(B)

If the central finger, fore finger and

thu mb of left hand are stretched mutually
perpendicular to each other and the
central finger points to  current , fore
finger points to magnetic field , then
thumb points in the direction of  motion

(force ) on the current carrying conductor. Electric

Current
TIP: ()

Remember the phrase * e m f’ to represent  electric current, magnetic
field and force in anticlockwise direction of the fingers of left h and.

Force on a moving charge in uniform Electric and Ma  gnetic
Fields:

When,a charge ¢ moves with velocity V in region in which both electric
field E and magnetic field B exist, then the Lorentz force is

- > - > >

F=qgE+qg(vxB) orF=q(E+vxB)



Force on a current-carrying conductor in a uniform
Magnetic Field:

Force experienced by each electron in
the conductor is

- -

f=-e(vyxB

A 4

If n be the number density of electrons,

vt}

A 4

A be the area of cross section of the
conductor, then no. of electrons in the
element dlis n Adl.

A 4

Force experienced by the electronsin  dl is

dF=nAdlI[ -e(vy4xB)] =- neAv,(dl XB)
— | (de E:; where | = neAv 4 and -ve sign represents that

N N L. the direction of dl is opposite to that of v )
F=/dF=]I(dl xB)

- - >

F=1(xB or F=IIBsin 0




Forces between two parallel infinitely long current
Magnetic Field on RS due to current in PQ is
Mo
2T 1

B, = (in magnitude)

Force acting on RS due to current| , through it is

Mo |y : ° Mo I 151
F,, = ___21” |, 1 sin 90 or F, = -

B, acts perpendicular and into the plane of the diagram by

Right Hand Thumb Rule . So, the angle between | and B, is 90° . r

| is length of the conductor
Magnetic Field on PQ due to current in RS is
Ho |

2T 1
Force acting on PQ due to current |

B, = (in magnitude)
, through it is

Mg I 151

Mo I,
21 r

,1sin90° or  Fy,=

-

12 21T

Mg I 15

-carrying conductors:

Q s

A
A 4

(The angle between | and
B, is 90° and B, Is
emerging out)

Fio=Fn=F=

2T I
Force per unit length of the conductor is

N/m




Qi S
A A
Il - - I2
F F
p— «—
< r >
P iR

By Fleming’s Left Hand Rule,
the conductors experience
force towards each other and
hence attract each other.

Il
F F
— €
) r '\!’I2
P iR

By Fleming’s Left Hand Rule,
the conductors experience
force away from each other
and hence repel each other.



Definition of Ampere:

Force per unit length of the F/| = N/m
conductor is 2T I

When I, =1, =1 Ampere and r =1 m, then F =2 x 10-7 N/m.

One ampere is that current which, if passed in each of two par allel
conductors of infinite length and placed 1 m apart In vacuum causes each
conductor to experience a force of 2 x 10-7 Newton per metre of length of
the conductor.

Representation of Field due to Parallel Currents:
l, 1, l,

B B
A




Torque experienced by a Current Loop (Rectangular)

uniform Magnetic Field:

Let B be the angle between the plane of the loop and

the direction of the magnetic field. The axis of th

coil is perpendicular to the magnetic field.
—> —>

Foo=1 (b x B)

In a

e

|Fsp | =1bBsin 0

-

For=1(b X B)
| For |=1b Bsin 6

- -

Forces Fgp and Fqg are equal in magnitude but
opposite in direction and they cancel out each othe r.
Moreover they act along the same line of action (axi

and hence do not produce torque.
—> > >
FF,Q =1 (IxB)

| Fpo | =11Bsin90°=11B
Frs =1 (X B)
| Fr | =11 B sin90°=11B

S) v

—> —>
Forces Fpg and Frg being equal in magnitude but

opposite in direction cancel out each other and do
produce any translational motion. But they act
along different lines of action and hence
produce torque about the axis of the coil.

not



Torque experienced by the coil is

T=Fpq XPN (in magnitude)
T=11B(bcos 0)

T=1lbBcos 6

T=1ABcos 0 (A =1b)

T=NIABcos 0 (where N is the no. of turns)

If ®@ is the angle between the normal to the coil and
the direction of the magnetic field , then

®+0=90° iie. 6=90°-O
So,

T=1ABcos (90° - D)
T=NIABsin @

NOTE:

One must be very careful in using the formula in te
since it depends on the angle taken whether with th
or the normal of the caoill.

rms of cos or sin

e plane of the coil



Torque in Vector form:
T=NIABsin ®

- : A A :
T=(NITABsin ®)n (where nis unit vector normal to the plane of the loop)

t=NI(Ax B)| O |T=N (Mx B)

- -

(since M =1 A is the Magnetic Dipole Moment)

Note:

1) The coil will rotate in the anticlockwise directi on (from the top view,
according to the figure) about the axis of the coill shown by the dotted
line.

2) The torque acts in the upward direction along the dotted line (according
to Maxwell’'s Screw Rule).

3) If®=0°then t=0.
4) If ® =90° then tis maximum. iie. 7. =NIAB
5) Units: Bin Tesla, | in Ampere, Ainm 2and tin Nm.

6) The above formulae for torque can be used for any loop irrespective of
its shape.



Moving Coil or Suspended Coil or D’ Arsonval Type Galvanometer:

Torque experienced by
the coil is >

T=NIABsin ®

T

Restoring torque in the PBW
coil is E =

T=ka (where k is
restoring torque per unit
angular twist, ais the
angular twist in the wire) pe

At equilibrium,
NIABsin ®=ka
Kk

o 1= o
NABsin @ Hair Spring

TS
: o E

The factor sin ® can be
eliminated by choosing
Radial Magnetic Field.

m
< ]5

T — Torsion Head, TS — Terminal screw, M — Mirror, N,S — Poles pieces of a magnet,
LS — Levelling Screws, PQRS — Rectangular coil, PBW  — Phosphor Bronze Wire



Radial Magnetic Field:

The (top view PS of) plane of the coil PQRS lies
along the magnetic lines of force in whichever
position the coil comes to rest in equilibrium.

So, the angle between the plane of the coil and
the magnetic field is 0°.

or the angle between the normal to the plane of
the coil and the magnetic field is  90°.

l.e. sin ® =sin 90°=1

oe|l = ‘ al/or | I=Ga|where G = . Scale
NAB NAB
Is called Galvanometer constant

Current Sensitivity of Galvanometer:

a NAB
It is the defection of galvanometer per unit curren t. | K
Voltage Sensitivity of Galvanometer: a  NAB
It is the defection of galvanometer per unit voltag e. |V kR




Conversion of Galvanometer to Ammeter:

Galvanometer can be converted into ammeter
by shunting it with a very small resistance.

Potential difference across the galvanometer
and shunt resistance are equal.

1, G

“ (1-1,)S=1,G or S =
| — |
g

Conversion of Galvanometer to Voltmeter:

Galvanometer can be converted into voltmeter
by connecting it with a very high resistance.

Potential difference across the given load
resistance is the sum of p.d across
galvanometer and p.d. across the high
resistance.

o V=1,(G+R) or R ——-0




Difference between Ammeter and Voltmeter:

S.No. Ammeter Voltmeter

1 It is a low resistance It is a high resistance instrument.
Instrument.

2 Resistance is GS/ (G + S) Resistance is G + R
Shunt Resistance is Series Resistance is

3 (Gly) / (I-1y) and is very small. | (V/1,) - G and is very high.

4 It is always connected in It is always connected in parallel.
series.

5 Resistance of an ideal Resistance of an ideal voltmeter
ammeter is zero. IS Infinity.

5 Its resistance is less than that Its resistance is greater than that
of the galvanometer. of the voltmeter.
It is not possible to decrease It is possible to decrease the

7 the range of the given range of the given voltmeter.

ammeter.




MAGNETIC EFFECT OF CURRENT - Il

. Cyclotron

. Ampere’s Circuital Law

1
2
3. Magnetic Field due to a Straight Solenoid
4

. Magnetic Field due to a Toroidal Solenoid




HF Cyclotron:
Oscillator JUL y

D,, D, — Dees N, S — Magnetic Pole Pieces
W — Window B - Magnetic Field

Working: Imagining D , is positive and D , is negative, the + vely charged
particle kept at the centre and in the gap between the dees get accelerated
towards D ,. Due to perpendicular magnetic field and accordin g to Fleming’s
Left Hand Rule the charge gets deflected and descri  bes semi-circular path.

When it is about to leave D ,, D, becomes + ve and D ; becomes — ve.
Therefore the particle is again accelerated into D | where it continues to
describe the semi-circular path. The process conti nues till the charge
traverses through the whole space in the dees and fi nally it comes out with
very high speed through the window:.



Theory:

The magnetic force experienced by the charge provid es centripetal force
required to describe circular path.

e mv2/r = gvB sin 90° (where m — mass of the charged patrticle,
Bqr g — charge, v — velocity on the path of
V= radius — r, B is magnetic field and 90°is the
it angle b/n v and B)
If t is the time taken by the charge to describe the sem  i-circular path
inside the dee, then
mm Time taken inside the dee depends only on
t= mr or t= —— the magnetic field and m/q ratio and not on
% B q the speed of the charge or the radius of the
path.
If T is the time period of the high frequency oscillator , then for resonance,
21TTm
T=2t or T=—
Bg

If fis the frequency of the high frequency oscillator ( Cyclotron Frequency),
then

Bg

f_ —

~21m




Maximum Energy of the Particle:
Kinetic Energy of the charged particle is

Bqr B2 g2 r?
KE.=%mvi=tem (o y2 =1 >3
m m
Maximum Kinetic Energy of the charged particle is w hen r = R (radius of the D’s ).
B2 2 R?

KE. ., =%

m

The expressions for Time period and Cyclotron frequ ency only when
m remains constant. (Other quantities are already ¢ =~ onstant.)

But m varies with v according to M= 1ilg
Einstein’s Relativistic Principle as per - [1—(v2/ c?)]%

If frequency is varied in synchronisation with the variation of mass of the
charged particle (by maintaining B as constant) to have resonance, then the
cyclotron is called synchro — cyclotron

If magnetic field is varied in synchronisation with the variation of mass of

the charged particle (by maintaining f as constant) to have resonance, then
the cyclotron is called isochronous — cyclotron

NOTE: Cyclotron can not be used for accelerating neutral particles. Electrons can

not be accelerated because they gain speed very qui  ckly due to their lighter mass
and go out of phase with alternating e.m.f. and get lost within the dees.



Ampere’s Circuital Law:

- -

The line integral f& B . dl for a closed curve is equalto M, times the net
current | threading through the area bounded by the curve.

<]g§.dT: Mo |

B
dl

Proof: : :
Current Is emerging

A o out and the magnetic
CJQB i = CJQB dicos 0 field is anticlockwise.
-$B.d=B ¢d

=B@mr) =(yyl/2Tr)x2mr

{3'5 dT: Mo |




Magnetic Field at the centre of a Straight Solenoid

f’;g dT: Mo lg

A

ry

(where | is the net current
threading through the solenoid)

f.;ng {35 d_I»+u {35 dT+ {35 dT+ {35 dT

PQ

<J->B dl cos 0°

-BPdi=Ba

and Mg lp=Honal S | B=Mgn |

<J->B dl cos 90° + <j->0 dl cos 0° + <J->B . dl cos 90°

(where n is no. of turns per unit length, ais the length of the path and
| is the current passing through the lead of the sole noid)



Magnetic Field due to Toroidal Solenoid (Toroid):

‘_’;E dT: Mo lg

{’E dT: f’;B . dl cos 0° f""
:Bf’;dI:B(an) b ' ’H
N 4 71 B=0
— Y O P .Q
And My lg=Hon (21T 1) I ~,.../ - ¥

" [B=Hn | JJ e

NOTE: Ay

The magnetic field exists only in the
tubular area bound by the coil and it does
not exist in the area inside and outside the

toroid.

l.e. Bis zero at O and Q and non-zero at P.




MAGNETISM

Bar Magnet and its properties

Current Loop as a Magnetic Dipole and Dipole Mome  nt
Current Solenoid equivalent to Bar Magnet

Bar Magnet and it Dipole Moment

Coulomb’s Law in Magnetism

Important Terms in Magnetism

Magnetic Field due to a Magnetic Dipole

Torque and Work Done on a Magnetic Dipole

1.
2.
3.
4.
S.
6.
7.
8.
9.

Terrestrial Magnetism

10. Elements of Earth’s Magnetic Field

11.Tangent Law

12.Properties of Dia-, Para- and Ferro-magnetic subs tances

13.Curie’s Law in Magnetism

14.Hysteresis in Magnetism



Magnetism:
- Phenomenon of attracting magnetic substances like Iron, nickel, cobalt, etc.
* A body possessing the property of magnetism is call ed a magnet.

* A magnetic pole is a point near the end of the magn et where magnetism is
concentrated.

« Earth is a natural magnet.

*The region around a magnet in which it exerts force s on other magnets and
on objects made of iron is a magnetic field.

Properties of a bar magnet:

A freely suspended magnet aligns itself along Nor  th — South direction.
Unlike poles attract and like poles repel each ot  her.
Magnetic poles always exist in pairs. i.e. Poles  can not be separated.

A magnet can induce magnetism in other magnetics  ubstances.

CL

It attracts magnetic substances.

Repulsion is the surest test of magnetisation: A magnet attracts iron rod as well
as opposite pole of other magnet. Therefore it is not a sure test of magnetisation.

But, if a rod is repelled with strong force by a ma  gnet, then the rod is surely
magnetised.



Representation of Uniform Magnetic Field:

> X X X X X . 3 . o o
> X X X X X ° ° ° ° °
R X X X X X ) 3 . o .
_ X X X X X [ ] [ ) Y °
X X X X X ) ) . o .
Uniform field Uniform field perpendicular
Uniform field on the perpendicular & into the & emerging out of the plane
plane of the diagram plane of the diagram of the diagram

Current Loop as a Magnetic Dipole & Dipole Moment:

Magnetic Dipole Moment is

—

A
M=1ANn

Sl unitis Am 2.

B

TIP:

When we look at any one side of the loop carrying ¢ urrent, if the current
Is in anti-clockwise direction then that side of the loop behaves like
Magnetic North Pole and if the currentis in clockwise direction then

that side of the loop behaves like  Magnetic South Pole .



>

Current Solenoid as a Magnetic Dipole or Bar Magnet

4<

4

Q

TIP: Play previous and next to understand the similarity

(V

of field lines.



Bar Magnet: _
Geographic Length

<

1. The line joining the poles of the magnet Y P — Pe '
Is called magnetic axis.  —

Magnetic Length

N

2. The distance between the poles of the
magnet is called magnetic length of the
magnet.

3. The distance between the ends of the magnetis ca lled the geometrical
length of the magnet.

4. The ratio of magnetic length and geometrical leng  th is nearly 0.84.

Magnetic Dipole & Dipole Moment:

A pair of magnetic poles of equal and opposite stre ngths separated by a
finite distance is called a magnetic dipole.

The magnitude of dipole moment is the product of th e pole strength m and
the separation 2| between the pales.

- A
Magnetic Dipole Moment _is M=m.2l. | Sl unit of pole strengthis  A.m

The direction of the dipole moment is from South pole to North Pole
along the axis of the magnet.



Coulomb’s Law in Magnetism:

The force of attraction or repulsion between two ma  gnetic poles is directly
proportional to the product of their pole strengths and inversely
proportional to the square of the distance between them.

Fam, m, m, 1z
o 2
km, m, P g, 1%
r2 am T

(where k= p,/4mis aconstantand p,=41mwXx 107 T m A-1)

A
In vector form - Mo MMy r
F = 5
4m r
—
'I;_ Mo My, My T
41 13




Magnetic Intensity or Magnetising force (H):

1) Magnetic Intensity at a point is the force experi  enced by a north pole
of unit pole strength placed at that point due to p ole strength of the
given magnet. H=B/pu

i) Itis also defined as the magnetomotive force per unit length.

i) It can also be defined as the degree or extent  to which a magnetic
field can magnetise a substance.

Iv) It can also be defined as the force experienced by a unit positive
charge flowing with unit velocity in a direction no rmal to the
magnetic field.

v) Its Sl unit is ampere-turns per linear metre.

vi) Its cgs unit is oersted.
Magnetic Field Strength or Magnetic Field or Magnet ic Induction

or Magnetic Flux Density (B):

1) Magnetic Flux Density is the number of magnetic | ines of force
passing normally through a unit area of a substance . B=pH

i) Its Sl unit is weber-m -2 or Tesla (T).

i) Its cgs unit is gauss. 1 gauss = 10-4 Tesla



Magnetic Flux ( ®):

1) Itis defined as the number of magnetic lines of force
passing normally through a surface.

i) Its Sl unitis weber.

Relation between B and H:

B=ugH (where pis the permeability of the medium)

Magnetic Permeability  (M):

It is the degree or extent to which magnetic lines of force
can pass enter a substance.

lts Slunitis TmA?1 or wbATml or Hm'

Relative Magnetic Permeability  (M,):

It is the ratio of magnetic flux density in a mater ial to that in vacuum.

It can also be defined as the ratio of absolute per  meability of the material
to that in vacuum.

M,=B/B, or M =M/},



Intensity of Magnetisation: __ (l):

1) Itis the degree to which a substance is magnetis  ed when placed in a
magnetic field.

i) It can also be defined as the magnetic dipole mo  ment (M) acquired per
unit volume of the substance (V).

iii) It can also be defined as the pole strength (m) per unit cross-sectional
area (A) of the substance.

iv) I=M/V

v) I=m(2)/A2l) =m/A

vi) Sl unit of Intensity of Magnetisationis Am -1,
Magnetic Susceptibility  (c,, ):

1) Itis the property of the substance which shows h ow easily a substance
can be magnetised.

i) It can also be defined as the ratio of intensity of magnetisation (I) in a
substance to the magnetic intensity (H) applied to the substance.

i) ¢, =1/H Susceptibility has no unit.

Relation between Magnetic Permeability ( p,) & Susceptibility (c,, ):
M=1+cC,




Magnetic Field due to a Magnetic Dipole (Bar Magnet ):
1) At a point on the axial line of the magnet:

Mo 2 M X

41T (x2— 12)2

By =

If | << X, then

i) At a point on the equatorial line
of the magnet:

A
v

M, M ) X

Q: AT (yz o |2)3/2

Magnetic Field at a point on the axial line acts

W= e along the dipole moment vector.
B = Mo M Magnetic Field at a point on the equatorial line
P A1 y3 acts opposite to the dipole moment vector.




Torque on a Magnetic Dipole (Bar Magnet) in Uniform Magnetic Field:

The forces of magnitude mB act
opposite to each other and

hence net force acting on the bar
magnet due to external uniform
magnetic field is zero.  So, there
IS no translational motion of the
magnet.

vV V

vV V vV v

However the forces are along

different lines of action and

constitute a couple. Hence the

magnet will rotate and experience o

torque.
Torque = Magnetic Force x jdistance A/Q/v

t=mB (2l sin 0)
= MBsin 0 vt

- - >

t = MxB

Wy

- -

Direction of Torque is perpendicular and into the plane containing M and B.



Work done on a Magnetic Dipole (Bar Magnet) in Unif  orm Magnetic
Field:

9
dW=td9 >—>
B
=MB sin 6d6 ”
8, Mo+ i >
W =|/MBsin 6 de —mB .
e1

W =MB (cos @, - cos 6,)

If Potential Energy is arbitrarily taken zero when the dipole is at 90°
then P.E in rotating the dipole and inclining it at an angle 0 is

Potential Energy=-M B cos ©

Note:

Potential Energy can be taken zero arbitrarily at an  y position of the
dipole.



Terrestrial Magnetism:

)

i)

Geographic Axis _is a straight line passing through the
geographical poles of the earth. It is the axis of rotation of the
earth. It is also known as polar axis.

Geographic Meridian _ at any place is a vertical plane passing
through the geographic north and south poles of the earth.

i) Geographic Equator _is a great circle on the surface of the earth, in

Vi)

a plane perpendicular to the geographic axis. Allt  he points on the
geographic equator are at equal distances from the geographic
poles.

Magnetic Axis is a straight line passing through the magnetic
poles of the earth. Itis inclined to Geographic A  Xxis nearly at an
angle of 17°

Magnetic Meridian__ at any place is a vertical plane passing through
the magnetic north and south poles of the earth.

Magnetic Equator _is a great circle on the surface of the earth, in a
plane perpendicular to the magnetic axis. All the points on the
magnetic equator are at equal distances from the ma  gnetic poles.




Declination ( 0):

The angle between the magnetic meridian and
the geographic meridian at a place is Declination
at that place.

Geographic
Meridian

It varies from place to place.

Lines shown on the map through the places that
have the same declination are called isogonic
line.

Line drawn through places that have zero
declination is called an agonic line.

Dip or Inclination ( 8):

The angle between the horizontal component of earth  ’s magnetic field and
the earth’s resultant magnetic field at a place is Dip or Inclination at that
place.

It is zero at the equator and 90°at the poles.

Lines drawn up on a map through places that have th e same dip are called
isoclinic lines.

The line drawn through places that have zero dip is known as an aclinic line.
It is the magnetic equator.



Horizontal Component of Earth’s Magnetic Field (B ,,):

The total intensity of the earth’s magnetic field d oes not lie in any
horizontal plane. Instead, it lies along the directi on at an angle of dip ( ©)
to the horizontal. The component of the earth’s magnetic field alongt  he
horizontal at an angle & is called Horizontal Component of Earth’s

Magnetic Field.

B,=Bcos &
Similarly Vertical Component is B, =Bsin &
such that B=+B,2+B,?2

\

Tangent Law:

o
N
o +

If a magnetic needle is suspended in a region
where two uniform magnetic fields are
perpendicular to each other, the needle will
align itself along the direction of the resultant o
field of the two fields at an angle  © such that A
the tangent of the angle is the ratio of the two

fields.

\

A 4
oY)
=

tan ®=B,/B;




Comparison of Dia, Para and Ferro Magnetic material s:

DIA

PARA

FERRO

1. Diamagnetic
substances are those
substances which are
feebly repelled by a
magnet.

Eg. Antimony, Bismuth,
Copper, Gold, Silver,
Quartz, Mercury, Alcohol,
water, Hydrogen, Air,
Argon, etc.

2. When placed in
magnetic field, the lines of
force tend to avoid the
substance.

f

oA
i

i

Paramagnetic substances
are those substances
which are feebly attracted
by a magnet.

Eg. Aluminium,
Chromium, Alkali and
Alkaline earth metals,
Platinum, Oxygen, etc.

The lines of force prefer to
pass through the
substance rather than air.

Ferromagnetic substances
are those substances
which are strongly
attracted by a magnet.

Eg. Iron, Cobalt, Nickel,
Gadolinium, Dysprosium,
etc.

The lines of force tend to
crowd into the specimen.




2. When placed in non-
uniform magnetic field, it
moves from stronger to
weaker field (feeble
repulsion).

When placed in non-
uniform magnetic field, it
moves from weaker to
stronger field (feeble
attraction).

When placed in non-
uniform magnetic field, it
moves from weaker to
stronger field (strong
attraction).

3. When a diamagnetic
rod is freely suspended in
a uniform magnetic field, it
aligns itself in a direction
perpendicular to the field.

-

When a paramagnetic rod
Is freely suspended in a
uniform magnetic field, it
aligns itself in a direction
parallel to the field.

When a paramagnetic rod
is freely suspended in a
uniform magnetic field, it
aligns itself in a direction
parallel to the field very
quickly.




4. If diamagnetic liquid
taken in a watch glass is
placed in uniform
magnetic field, it collects
away from the centre
when the magnetic poles
are closer and collects at
the centre when the
magnetic poles are
farther.

- =

If paramagnetic liquid
taken in a watch glass is
placed in uniform
magnetic field, it collects
at the centre when the
magnetic poles are closer
and collects away from
the centre when the
magnetic poles are

farther.
N\

==
oy

If ferromagnetic liquid
taken in a watch glass is
placed in uniform
magnetic field, it collects
at the centre when the
magnetic poles are closer
and collects away from
the centre when the
magnetic poles are
farther.

\

==
oy




5. When a diamagnetic
substance is placed in a
magnetic field, it is
weakly magnetised in the
direction opposite to the
inducing field.

When a paramagnetic
substance is placed in a
magnetic field, it is
weakly magnetised in the
direction of the inducing
field.

When a ferromagnetic
substance is placed in a
magnetic field, it is
strongly magnetised in
the direction of the
inducing field.

6. Induced Dipole
Moment (M) is a small
— ve value.

7. Intensity of
Magnetisation (I) has a
small — ve value.

8. Magnetic permeability
M is always less than
unity.

Induced Dipole Moment
(M) is a small + ve value.

Intensity of Magnetisation
(I) has a small + ve value.

Magnetic permeability p
IS more than unity.

Induced Dipole Moment
(M) is a large + ve value.

Intensity of Magnetisation
(1) has a large + ve value.

Magnetic permeability u
is large i.e. much more
than unity.




9. Magnetic susceptibility . . : .
Magnetic susceptibility c , [ Magnetic susceptibility c |,
Cm has a small —ve value. | has a small + ve value. has a large + ve value.
10. They do not obey They obey Curie’s Law. They obey Curie’s Law. At
Curie’s Law. i.e. their They lose their magnetic a certain temperature
properties do not change properties with rise in called Curie Point, they
with temperature. temperature. lose ferromagnetic
properties and behave
like paramagnetic
substances.

Curie’s Law:

Magnetic susceptibility of a material varies invers ely
with the absolute temperature.

laH/T or I/Hal/T I
c,al/T

c, =C/T (where C is Curie constant)

H/T

Curie temperature for iron is 1000 K, for cobalt 14 00 K
and for nickel 600 K.



Hysteresis Loop or Magnetisation Curve

Intensity of Magnetisation (l) increases with increas
in Magnetising Force (H) initially through OA and
reaches saturation at A.

When H is decreased, | decreases but it does not
come to zero at H = 0.

The residual magnetism (l) set up in the material
represented by OB is called Retentivity .

To bring | to zero (to demagnetise completely),
opposite (negative) magnetising force is applied.
This magetising force represented by OC is called
coercivity .

After reaching the saturation level D, when the
magnetising force is reversed, the curve closes to
the point A completing a cycle.

The loop ABCDEFA is called Hysteresis Loop.

The area of the loop gives the loss of energy due t
the cycle of magnetisation and demagnetisation and
Is dissipated in the form of heat.

The material (like iron) having thin loop is used f
making temporary magnets and that with thick loop
(like steel) is used for permanent magnets.

o

or

e

S

Tv

A 4
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CBSE Class 12 Biology
Revision Notes
Chapter-03 Human Reproduction

Video Watch : https://youtu.be/Lbv6WbjiQWO

Humans are sexually reproducing and viviparous. The reproductive events in humans
include formation of gametes (gametogenesis), i.e., sperms in males and ovum in
females, transfer of sperms into the female genital tract (insemination) and fusion of
male and female gametes (fertilisation) leading to formation of zygote. This is followed
by formation and development of blastocyst and its attachment to the uterine wall

(implantation), embryonic development (gestation) and delivery of the baby(parturition)
The Male Reproductive System: It consists of:

i. Primary sex organs i.e. a pair of testes suspended in ascrotum.

ii. Secondary sex organs i.e. a pair of ducts each differentiated into rete testis,
vasa
efferentia,epididymisandvasdeferens,ejaculatoryductandtheassociatedglands

ii. External genitalia

e The testes are situated outside the abdominal cavity in a pouch called scrotum,
which help in maintaining the low temperature of testes necessary for
spermatogenesis.

e Each testes has about 250 testicular lobules and each lobule contain highly coiled
seminiferous tubules in which sperms are produced. Each seminiferous tubules is
lined by two types of cells, spermatogonia ( male germ cell) and Sertoli cells.

¢ Leydig cells or interstitial cells present around the seminiferous tubules
synthesize and secrete androgen hormone.
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Testicular lobules Testis

wForeskin
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MaterialdownloadedfrommyCBSEguide.com. 1/9




Ejaculatory duct store and transport the sperm from testes to outside through

urethra which originate from urinary bladder and extend through penis to its external
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opening urethral meatus.

e The penis is male external genitalia. The enlarged end of penis is called the glans
penis is covered by a loose fold of skin called foreskin.

e Male accessary glands include paired seminal vesicles, prostrate and paired
bulbourethralglands.Secretionoftheseglandsformstheseminalplasmawhich
containsfructose,calciumandenzymes.Thesecretionofbulbourethralglandsalso

helps in lubrication of the penis.
The Female Reproductive System: It consists of :

a. The primary sex organ that is a pair ofovaries

b. Secondary sex organs- the duct system consisting of a pair of fallopian tube, a
uterus, cervix andvagina

c. Externalgenitalia

d. Mammaryglands

e Ovaries are primary female sex organ that produce the female gamete and several
steroid hormones. Each ovary is covered by thin epithelium which encloses the
ovarian stroma, which is divided into a peripheral cortex and an inner medulla.

e Fallopiantubeextendsfromperipheryofovarytotheuterus.Thepartclosertoovary
isafunnelshapedstructurecalledinfundibulumhavingfingerlikeprojectioncalled
fimbriae.

¢ Infundibulumleadstoampullaandjoinwithuteruswithisthmus.Uterusispear
shaped structure also calledwomb.

e Uterusopenvaginathroughanarrowcervix.Thecavityofcervix(cervicalcanal)
along with vagina forms the birthcanal.

e The wall of uterus has three layers of tissue:
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I. Perimetrium- external membrane.
II. Myometrium — middle thick layer of smooth muscles which exhibit strong
contraction during delivery ofbaby.

lll. Endometrium-linetheuterinewallandundergocyclicchangesduringmenstrualcycle.

Female external genitalia includes

e Mons pubis — cushion of fatty tissues covered by skin and pubic

¢ hair. Labia majora- fleshy fold that surround the vaginal opening.

e Labia manora — paired fold of tissue under labia majora.

e The opening of vagina is often partially covered by a membrane called hymen.
The tiny finger like projection present at the upper junction of two labia manora

above the urethral opening is called clitoris.

Mammaryglandsarepairedstructuresthatcontainglandulartissuesandvariablefats.Each
glandulartissuecontains15-20mammarylobescontainingalveolithatsecretemilk.

Mammary ducts join to form mammary ampulla.

Gametogenesis: The process of formation of male and female gametes in testes and

ovary respectively is called gametogenesis.It is of two types:

1. Spermatogenesis inmales
2. Oogenesis infemales

Spermatogenesis- in testes immature, male germ cells (spermatogonia) produce sperm

by spermatogenesis that begin at puberty.

e The spermatogonia present at the inner side of seminiferous tubules multiply by
mitotic division and increase in number. Each spematogonium contain 46
chromosomes.

e Spermatogonia forms spermatocyte that undergo meiotic division to reproduce
secondary spermatocytes having 23 chromosomes.

e The spermatids are transformed into spermatozoa by the process called
spermiogenesis. The sperm heads remain embedded in sertoli cells and are

released from seminiferous tubules by the process of spermiation.
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Hormonal control of spermatogenesis

e Spermatogenesis initiated due to increase in secretion of gonadotropin releasing
hormone by hypothalamus

e Increase in GnRH act on anterior pituitary and stimulate secretion of two
gonadotropins, LH and FSH

e LH acts on Leydig cells and stimulates them to secrete androgens.

e FSH acts on Sertoli cells, stimulates secretion of some factors which help in

spermiogenesis

Structure of sperm- sperm is a microscopic structure composed of a head, neck, a
middle piece and a tail. The sperm head contain elongated haploid nucleus, anterior
portion of which is covered by cap like structure acrosome.

- Plasma
X' membranc

ACTOSOTE

Nucleus contaimning

Head
chromosomal material

Neck

Middle piece

el . Milochondria
[energy source for swimming)

Human male ejaculates about 200-300 million sperms during a coitus. The seminal
plasma along with the sperms constitutes the semen. The function of male sex

secondary ducts and

MaterialdownloadedfrommyCBSEguide.com. 5/9




glands are maintained by androgen hormones.

Oogenesis : The process of formation of mature female gametes is called oogenesis. It

started during embryonic development stage when millions of ogonia (gamete mother cells)
are formed in each fetal ovary.

e The gametes mother cells start division and enter into prophase-l of meiotic
division and get temporally arrested at that stage called primary oocytes.

e Each primary oocyteget surrounded by a layer of granulosa cell than it is called the
primary follicle.

e At puberty, about 60,000- 80,000 primary follicles are left in each ovary.

Primary Tertiary tollicle
Blood follicle Showing antrum
Graafian
follicle

vessels

Cnrp:.-:s
e Primary follicle gets surrounded by more layers of granulosa cells called
secondary follicle that transform into tertiary follicle that contain fluid filled cavity

called antrum.
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e The tertiary follicles further changes into the mature follicle called Graafian follicle,

which rapture to release secondary oocytes (ovum) from the ovary by the process
of ovulation.

Menstrual cycle: The reproductive cycles in female primates is called menstrual cycle. It
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start at puberty and is called menarche.

Phases of Menstrual Cycle
The menstrual cycle consists of following four phases:

1. MenstrualPhase:
i. In a 28 days menstrual cycle,the menses takes place on cycle days3-5.
i. TheproductionofLHfromtheanteriorlobeofthepituitaryglandisreduced.
ii. The withdrawal of this hormone causes degeneration of the corpus luteum
and, therefore progestrone production isreduced.
iv. Production of oestrogen is also reduced in thisphase.
v. The endometrium of uterus breaks down & menstruationbegins.
vi. The cells of endometrium secretions, blood & unfertilised ovum constitutes
the menstrualflow.
2. FollicularPhase:
i. Thisphaseusuallyincludescycledays6-13or14ina28dayscycle.
i. The follicle stimulating hormone (FSH) secreted by the anterior lobe of the
pituitary gland stimulates the ovarian follicle to secreteoestrogens.
ii. Oestrogen stimulates the proliferation of the endometrium of the uterinewall.
iv. The endometrium becomes thicker by rapid cell multiplication and this

is accompanied by an increase in uterine glands & bloodvessels.

Foltcular pruse : Lurtessr] pihsses

Phanes of tha PADLFEHATIVE
urasgisling MEMSES [ FHASE SECRETORY FHASE
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3. OvulatoryPhase:
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BothLH&FSHattainapeakIeveIinthemiddleofcycle(about‘l4thday).

Oestrogen concentration in bloodincreases.
RapidsecretionofLHinducesrupturingofgraffianfollicleandtherebythereleaseof
ovum.

In fact LH causesovulation.

4. LutealPhase:

iv.

Includes cycle days 15 t028.
Corpus luteum secretesprogestrone.
Endometrium thickens.

Uterine glands becomesecretory.

Hormonal Control of MC

i. FSH stimulates the ovarian follicles to produceoestrogens.

i. LH stimulates corpus luteum to secreteprogestrone.

ii. Menstrual phase is caused by the increased production ofoestrogens.

iv. LH causesovulation

v. Proliferative phase is caused by the increased production ofoestrogens.

vi. Secretory phase is caused by increased production ofprogestrone.

Fertilisation and Implantation

The process of fusion of sperm with ovum is called fertilisation.

e During coitus (copulation) semen is released into vagina. The motile sperms swim

rapidly to reach the junction of isthmus and ampulla of fallopian tube. The ovum
also reaches there and fusion of gametes takes place in at ampullary-isthmic
junction.

In this acrosome of sperm undergoes acrosomal reaction and releases certain
sperm lysins which dissolve the egg envelopes locally and make the path for the
penetration ofsperm.

These sperm lysins contain a lysing enzyme hyaluronidase which dissolves the
hyaluronic acid polymers in the intercellular spaces which holds the granulosa
cells of corona radiata together; corona penetrating enzyme (that dissolves the
corona radiata) and acrosin (which dissolves the zona pellucida). Then it

dissolves the zona pellucida.
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Cortical reaction:

1. (a) Immediately after the entry of a sperm into the egg, the later shows a cortical
reaction to check the entry of moresperms.

2. (b)Inthisreaction,thecorticalgranulespresentbeneaththeegg’splasmamembrane
releasechemicalsubstancebetweentheooplasmandtheplasmamembrane(vitellin
e membrane).

3. (c)Thesesubstancesraisethevitellinemmembraneabovetheeggsurface.Theelevate
d vitelline membrane is called fertilizationmembrane.

4. (d) The increased space between the ooplasm and the fertilization membrane and
the chemical present in it effectively check the entry of othersperm.

5. (e) If polyspermy occurs, that is more than one sperm enter the secondary oocyte,

the resulting ceII has too much genetic material to developnormally
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e The haploid gametes fuse together to form diploid zygote. As the zygote moves
towards the uterus, the mitotic division starts and form cleavage to change into 2,
4,8,16 celled blastomeres.

e The blastomeres with 8 to 16 cells are called morula. Morula divide to change into
blastocysts .The blastomeres in the blastocyst are arranged into an outer layer
called trophoblast and an inner group of cells attached to trophoblast called the
inner cell mass.The outer layer of blastocyst is called trophoblast that attach with
endometrium of uterus, called implantation that leads to pregnancy.

Pregnancy and embryonic development
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The finger-like projections on trophoblaste after implantation called is called chronic villi
that along with uterine wall forms functional unit between developing embryo and
maternal body called placenta. Placenta is attached with fetus with an umbilical cord that

transport food and oxygen toembryo.

¢ HormoneshCG(humanchorionicgonadotropin),hPL(humanplacentallactogen) and
relaxin are produced in woman only during pregnancy byplacenta.

e After implantation, the inner cell mass (embryo) differentiates into an outer layer
called ectoderm and an inner layer called endoderm. A mesoderm soon appears
between the ectoderm and the endoderm. These three layers give rise to all tissues
(organs) in adults. It is important to note that the inner cell mass contains certain
cells calledstemcellswhichhavethepotencytogiverisetoallthetissuesandorgans

¢ Inhuman,afteronemonthofpregnancytheembryo’sheartisformed.Bytheendof
2”dmonthlimbsanddigitsareformed.Bytheendoﬂ 2months,majororgansand
externalgenitalorgansarewelldeveloped.Thefirstmovementoffoetusisobserved

in 5 months. By the end of 24 weeks body is covered with fine hair, eye lids and

eyelessareformed.Attheendof9monthsfetusisfullydeveloped.

PARTURITION AND LACTATION
Parturition-the process of delivery of fully developed foetus is calledparturition.

e Signals for parturition originate from the fully developed fetus and placenta
inducing mild uterine contractions called Foetal ejection reflex

e [t triggers the release of oxytocin from maternal pituitary

The mammary glandsof female, start producing milk, to the end of pregnancy by the
process of lactation. The milk produced during the initial few days of lactation is called

colostrum, which contain several antibodies.
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Mathermaitics

(Class 12)

Evaluate the determinants in Exercises 1 and 2.
Question 1:

% 2

=5 =1

£ Answer 1:

_25_ _41| Expanding along R, we get

=2%(—1)—4x(—5)=—-2+20=18

Question 2:
., |[cos@ —sin® e [xEF—x+1 x—1
{l}|sin6 cos @ (ii) x+1 x+1
# Answer 2:
(i)|c058 —siné#
sinf cosf
o [x2=-x4+1 x—1
{“}| x+1 x+1

I = cos 8 x cos 8 — sin@ x (—sin @) = cos?

6 +sin?8 =1

=(x*—x+1)x(x+1)—(x—1)x(x+1)

=x34+xl—xt=x+x+1-(i+x—x-1)

=x¥—x*+2
Question 3:

IfA = [1 g], then show that |24| = 4|A|

£ Answer 3:
24| = |: :] Expanding along R,, we get

=2%x4-4x8=8-32=-24 - (1)
4|14l = 4 Li_ §| Expanding along R,, we get
=4(1%x2—2%4)=4(—6) =—-24 (2)

From the equation (1) and (2), we get, |[2A| = 4|A|

Question 4:

1 0 1
fA=10 1 2]. then show that |34| = 27|A|
0o 0 4
£ Answer 4:
3 0 3
[3A]=[0 3 6 Expanding along R,, we get
0 0 12
=3(36—0)— 0(0—0)+1(0 — 0) = 108 (1)
1 0 1
27141 =270 1 2 Expanding along R, we get
0 0 4

=27{1(4—0) —0(0 —0) + 1(0 — 0)} = 27(4) = 108 ...(2)
From the equation (1) and (2), we get, [3A] = 27|A|
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(Class 12)

Question 5:
Evaluate the determinants:
3 -1 -2 3 -4 5 0 1 2 2 -1 -2
(ijo 0o -1 iy 1 -2 (lii) (-1 0 -3 (iv)io 2 -1
3 =5 0 2 3 1 -2 3 0 3 -5 0
£ Answer 5:
3 -1 =2
(i)lo 0o -1 Expanding along R,, we get
3 =5 0
=3(0-5)+1(0+3)—-2(0-0)=-15+3-0=—-12
3 -4 5
(ii)]1 1 -—2| ExpandingalongR,, we get
2 3 1
=3(1+6)+4(1+4)+5(3-2)=21+20+5=46
0 1 2
(iii) |-1 0 -3 Expanding along R,, we get
-2 3 0
=00+9)—10-6)+2(-3-0)=0+6-6=0
2 -1 -2
(iv)j0 2 —1| ExpandingalongR,, we get
3 -5 0
=2(0-5)+10+3)-2(0-6)=-10+3+12=5
Question 6:
1 1. —2
IfA=12 1 —3]. find |A|.
5 4 -9
£ Answer 6:
1 1 -2
[Al=12 1 =3| Expandingalong R, we get
5 4 -9

=1(—-9+12)-1(-18+15)—-2(8—5)=3+3-6=0

Question 7:
Finclzval4ues of;x, if4 : 3 5
fs =% 3 i f, 5=l

x

€. Answer 7:

ol =1 3

=2—-20=2x%2-24 =%x:=3 =x=+V3

e o=l o

=10—-12 = 5x — 6x = —-2=—x = =2
3
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(Class 12)

Question 8:
x 2|_|6 2 . .
If |18 NS |18 6| ,then x is equal to:
(A)6 (B) +6 (C)—6 (D)o
£ Answer 8:

e #=ha o

18 x 18 6

= x?—36=36-36

= x* = 36

=2x=+6

Hence, the option (B] is correct.

Using the property of determinants and without expanding in Exercises 1 to 7, prove
that:

Question 1:

X a x+t+a
y b y+b
zZ ¢ Z+c
£ Answer 1:

=0

X a x+a xX+a a x+a
LHS=|y b y+b|=|y+b b y+b [Applying C, = C, + G;]
Z € z++¢c z4+c ¢ z+4c
=0 = RHS [v €= G
Question 2:

a—b b—c c—a
b—c¢c c—a a—b|=
c—a a—b b-c
€ Answer 2:

a—b b—-c c—a 0 b—t u.t=i0
LHS=|b—¢c c¢c—a a—-b|=|0 c—a a-—b [Applying C;, — C; + C, + C4]
c—a a-b b-c 0 a-b b-c
=0 = RHS [+ In column C, every element is zero. |
Question 3:
2 7 65
3 8 75|/=0
5 9 86
#. Answer 3:
2 7 65 2 7 63
LHS=|3 8 75|=|3 8 72 [Applying C; — €5 — (]
5 9 86 5 9 81
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2 7 7
3 8 8
5 9 9

=9 [Taking common 9 from C, |

=0 = RHS [ C; = C3]

Question 4:

1 bec a(b+c)
1 ca b(c+a)
1 ab c(a+b)

€. Answer 4:

1 bc a(b+c)
1 ca b(c+a)
1 ab c(a+b)

=0

1 bc ab+bc+ca
ca ab+ bc+ca [Applying C3 = C3 + C,]
1 ab ab+ bc+ca

LHS =
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1 bc 1
1 ca 1
1 ab 1

= (ab + bc + ca) [Taking ab + bc + ca as common from C;]

=0 = RHS [+ €= C]

Question 5:

b+c q+r y+z a p x
c+a r+p z+x|=2b q v
a+b p+q x+y c r =z

£ Answer5:

b+c g+r y+z
LHS=|c+a r+p z+x|
at+tb p+qg x+y
2c 2r 2z
c+a r+p z+x

a+b p+q x+y

[Applying Ry — Ry + R, — Rj]

& r z
=2|cta r+p ztx [Taking 2 as common [rom R, ]
a+b p+g x+y
c r z
=2| a P x [Applying R, — R, — Ry]
at+b p+q x+y
¢ r oz
=2la p x [Applying Ry = R; — R, ]
b q vy
a p x
=-2lc v =z [Applying R, « R,]
b q vy
a p x
=2|b q y|=RHS [Applying R, < R4]
e r 2

Q.NO.6 TO Q.NO. 9 TRY YOURSELF

[ FOR SOLUTION WATCH MY VIDEO LESSON |
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Question 10:

x+4 2x 2x
()| 2x x+4 2x |=Gx+4)4-x)?
2x 2x x+4
y+k y y
i)l v y+k y |=k*Q@y+k)
b y y+k
#. Answer 10:
x+4 2x Zx
(JLHS=| 2x x+4 2x
2x 2x x+14

5x + 4 2x 2x
S5*+4 x+4 2x

S5x+4 2x x+4
1 2x 2x

1 x+4 2x
1 2x x+4
0 x—4 0
0 4—-x x-—4
1 2x x+4
=(Gx+4){(x —4)(x —4) — (4 — x)0} [Expanding along C, ]
= (5x +4)(4 — x)? = RHS

[Applying C; = €, + C, + (4]

=(5x+4) [Taking 5x + 4 as common from C, |

= (5x +4) [Applying R, = R, — R3, R, = R, — R3]

(i)LHS=| y y+k y

y y y+k
3y +k y y
3y+k y+k v

3y+k ¥y y+k

[Applying C; = C; + C, + C5]

Iy y
=@y+k)|1 y+k y [Taking 3y + k as common from C, |
1 y yv+k
0 —k 0
=@y+k)0 k —k [Applying Ry = R, — Ry, R, = R, — R;]
1 y y+k

= (3y + k){(=k)(—k) — (k)0} [Expanding along C, |
= (3y + k)k? = RHS

Question 11:

a—-b-rc 2a 2a
(| 2b b-—c—a 2b |:(a.+h+c:)3
2c 2c c—a—nh
x+y+2z x v
(ii) Z v+z+2x y =2(x+y+2)?
z x Zz +x+42y
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£ Answer11:

a—b—c 2a 2a
(i) LHS = 2b b—c—a 2b
2c 2c c—a-—b

a+b+c¢c a+b+c a+b+c

2!) b—c—ua Zh [Applying R‘l - R]_ + RZ + R3]

2c 2c c—a=b
1 1 1
=(a+b+c)|2b b—c—a 2b ‘ [Taking a + b + ¢ as common from R, ]
2c 2c c—a-b>b
0 0 1
=(a+b+c)la+b+c —a—-b—c 2b [By C; = €y —C3,Cy = C; — (5]
0 a+b+c c—a-—b

=(a+b+c)(at+b+c)?— 0} [Expanding along R, |
=(a+b+c)* =RHS

x+y+2z X y
(ii) LHS = z y+z+2x ¥y
z X z+x+ 2y
2x+y+12z) X y
=2(x+y+z) y+z+2x v [Applying C, = C, + C, + C5]
2(x+y+z) X z+x+2y
1 x y
=2(x+y+2z)|1 y+z+2x y [Taking 2(x + y + z) common from C, |
1 X z+x+2y
0 —(x+y+2) 0
=2(x+y+2)|0 x4+y+z —(x+y+2z)|[ByR, =R —Ry R, = Ry — Rq]
1 X z2+x+2y

=2x+y+2){(x+y+2)*-0} [Expanding along C,]
=2(x+y+z)? =RHS

Question 12:

1 x x*
¥ 1 x|=0—-2%)°
ol o |
€ Answer 12:
1 x x* l+x+x* x x?
LHS=|x2 1 x|=11+x+x* 1 «x [Applying €, = C, + C, + (3]
x x* 1 l+x+x? x* 1
1 %%
=(1+x+x)1 1 = [Taking 1 + x + x* as common from C,]
1L 2 1
0 x—1 x?—x
=(14+x+x)|0 1-x* x—1/|[ApplyingR, = R, —R,,R, = R, — Ry]
1
0 -1 -x
=(1+x+x*)(1-x)*l0 1+x —1| [Taking1 — x as common from R, and R,]
1 1

8
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=(14+x+x)(1-x)*{1+x(1+x)} [ExpandingalongC(,]
=(1+x+x9)Q-x)(1+x+x4)=(1-x)=RHS

Question 13:

1+ a® — b? 2ab —2b
2ab 1—a®+b? 2a = (1+ a* + bh?)?
2b —2a 1—a®—b?
£ Answer 13:
1+a?-b? 2ab —2b
LHS = 2ab 1—a®+ b? 2a
2b —2a 1—a? — b?
1|1 + a® — b? 2ab —2ab
=-| 2ab 1- at +b? 2a? [Applying C; — aC5]
2b —-2a a—a’*—ab?
1|1+ a*-b* 2ab 0
== 2ab 1—a?+b% 1+ u_2 + b? _ [Applying C; = C5 + C,]
2b —-2a —a—a* — ab?
1 +a? + p2 |1+ a? — b? 2ab 0
=—— | 2ab 1-a?+h* 1
2b —2a —a
[Taking 1 + a® + b? as common from C;]
1+a2+p2|1+a®-b? 2ab 0
= 2a%b a—a®*+ab* a | [Applying R, = aR,]
2h —2a —a

1 + a2 + b2 |1+ a®—b* 2ab 0
=————/| 2a?b+2b —a—a®+ab® 0O [Applying R, — R, + R,

2b —2a —u

) 1 -+ a® — b2 2b 0

= +a®*+b*)| 2a?b+2b —1—a®+b? 0

2h —2 -1

[Taking @ as common from €; and 4]
=1 +a*+b2)DH(—D{A +a®* —b3)(—1 —a®* + b*) — 2b(2a?b + 2b)}

[Expanding along C,]
=—(14+a?+b2)[—1—a®>+b%2—a?2 —a* +a?b? + b? +a?b?2 — b* — 4a3b? — 4b?]}
=(1+a?+ b3l +a* +4+ 2a® + 2a?b? + 2b%}
=1 +a®*+ b3 +a®>+b%*)*>=((1—x%)? = RHS
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Question 14:

a? + 1 ab ac
ab b? + 1 be |=1+a%+b% 4+ c?
ca ch ct+1
€ Answer 14:
a + 1 ab ac
LHS = ab b? +1 bc
ca ch cZ+1
1 |a®+a a*b a‘c
T ab? b3 + b b2c [Applying Ry = aR,, Ry — bR, R; — cR;]
c?*a c*h c? +c
abe|a®+1 a? a?
= 7 b? b* + 1 b?
c? c? c®+ 1

[Taking a as common from C,, b from C, and ¢ from 5]

1+a*+b*+c? 1+a*+b>+c?* 1+a*+b?+c?
- h? h?+1 h?
c? (o c”+1
[By Ry = Ry + R, + Rs|
1 1 1
=@ +a*+b>+c?)|b? b2+1 b*
c? c? c*+1

[Taking 1 + a? + b? + ¢? as common from R, ]

0 0 1

=(1+a2+b2+c?)|-1 1 b2 [Applying €, — €y — C3,C5 — €y — C4]
0 -1 c¢*+1

= (14 a®+b%+c3){1 — 0} [Expanding along R, |

=1+a®*+ b*+ c? = RHS

(Class 12)
Choose the correct answer in Exercises 15 and 16.

Question 15:
Let A be a square matrix of order 3 = 3, then |[kA| is equal to:

(A) klA| (B) k*|A] (C) £31A| (D) 3k|Al
. Answer 15:

If B be a square matrix of order nn = n, then |KkB| = k™ 1|82

Therefore, |kA| = k31 A| = E7|A|

Hence, the option (B) is correct.

Question 16:

Which ol the tollowing is correct

(A) Determinant is a square matrix.

(B) Determinant is a number associated to a matrix.

(C) Determinant is a number associated to a square matrix.
(D) None of these

£ Answer 16:

Determinant is a number associated to a square matrix.
Hence, the option (C) is correct.

10
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(Class 12)

Question 1:

Find area of the triangle with vertices at the point given in each of the following:

(i) (1,0),(6,0),(4,3)

(ii) (2,7),(1,1),(10,8)

(iii) (—2,-3).(3,2),(—1,-8)
£ Answer 1:

1|11 N 1
Area of triangle = 3 x;, y; 1
X3 y3 1
(i) A(1,0),B(6,0),C(4,3)
1 0 1
Area of triangle ABC =% 6 0 1
4 3 1

1 1
=§[1((}— N-06-D+1018-0)] = 5(15) = 7.5 square units

(ii) A(2,7), B(1,1), €(10,8)

1 2 7 1
Area of triangle ABC = [t 11
10 8 1

1 1
=5[2(1 -8)-7(1-10)+1(B8—-10)] = 5(47) = 25.5 square units

(iii) A(-2,-3),B(3,2),C(—1,—-8)

1 -2 —=3f 1
Area of triangle ABC == 3 . S |
-1 -8 1

1 1
e ~2~[-2(2 +8)+3(3+1)+1(=24+2)] = E(_BU) =-15
Area of triangle ABC = 15 square units

Question 2:

Show that points A(a, b + ¢),B(b,c + a), C(c,a + b) are collinear.

€. Answer 2:

If the points A(a,b+c¢),B(b,c+a) and C(c,a+ b) are collinear, the area of

triangle ABC will be zero.

a b+c 1
b ¢c+a 1
c a+b 1

Area of triangle ABC =

=

a a+b+c 1

=% b a+b+c 1 [Applying C, — C, + C,]
c a+b+c 1
1 a 1 1
=—(a+b+c)b 1 1 |Taking a + b + ¢ as common from G, |
. c 11
=0 [« €= G5 ]

Hence, the points A(a, b + ¢), B(b,c + a) and C(¢,a + b) are collinear.

11

Scanned with CamScanner



(Class 12)
Question 3:
Find values of kif area of triangle is 4 sq. units and vertices are
(i) (k,0),(4,0),(0,2) (ii) (—2,0),(0,4), (0./)
€. Answer 3:
(i) A(k,0),B(4,0),C(0,2)
k0 1
4 0 1
i 0 2 1 ’
=§[k(0—2) —-04-0)+1(8-0)] = E(_Zk +8)=—-k+4

Area of triangle ABC = %

According to question, Area of triangle ABC = 4 square units

Therefore, |-k + 4| = 4 = —k+4=+4
=—-k+4=4 or —k+4=-4
=2k=0 or k=8

Hence, the value of k are 0 and 8.

(ii) A(-2,0),B(0,4),€(0, k)

; -2 0 1
Area of triangle ABC = ;10 41
0 kil

=%[—2(4—k)—0(0—0)+1(0—0)]=%(—8+2k]=—4+k

According to question, Area of triangle ABC = 4 square units

Therefore, | -4 + k| = 4 = —4+ k=414
=>—-4+hk=4 or —44+k=—4
=k=8 or k=0

Hence, the value of k are 0 and 8.

Question 4:

(i) Find equation of line joining (1, 2) and (3, 6) using determinants.

(ii) Find equation of line joining (3, 1) and (9, 3) using determinants.

£ Answer 4:

(i) Let, P(x, ¥) be any point lie on the line joining A(1, 2) and B(3, 6). Hence, the points
A, B and P will be collinear and area of triangle ABC will be zero.

1 2 1

3 6 1

x y 1
1

:5[](6—y)—2(3—x)+ 13y —6x)] =0

Therefore, Area of triangle ABP = % =0

=26—-y—6+2x+3y—6x=0
=—4x+2y=0
=2x=y

12
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————— ——

(ii) Let, P(x,y) be any point lie on the line joining A(3, 1) and B(9, 3). Hence, the points
A, B and P will be collinear and area of triangle ABC will be zero.

31 1
Therefore, Area of triangle ABP = % 9 3 1]/=0
x y 1
1
= 5[3(3 -y)—-109-x)+109y-3x)]=0
=29—-3y-94+x+9—-3x=0
= —2x+ 6y =0
= x =3y
Question 5:
If area of triangle is 35 sq. units with vertices (2, - 6), (5, 4) and (k, 4). Then k is
(A)12 (B) -2 (€)—12,—2 (D) 12,-2
€ Answer 5:
A(2,—-6),B(5,4),C(k,4)
1 2 -6 1
Areaoftriangle ABC =-|5 4 1
ko401

1 1
=5[2(4~4) +6(5 — k) + 1(20 — 4k)] = 5 (30 — 6k + 20 — 4k) = 25 — 5k

According to question, Area of triangle ABC = 35 square units

Therefore, |25 — 5k| = 35

= 25 — 5k = +£35

= 25—-5k =35 or 25-5k=-35

=>.~'c=_—m=—2 or k=@=
5 S

Hence, the option (D) is correct.

12
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(Class 12)

Write Minors and Cofactors of the elements of following determinants:

Question 1:

O] al; g
£ {\nswerl:
ol 3

The minor of element a;; is M;; and the cofactoris A;; = (- 1HIM;;

ij» therefore,

The minor of element a,, is M,,= 3 and the cofactoris A,, = (=1)*"*M,, =3
The minor of element a,, is M,,= 0 and the cofactoris 4,, = (=1)**M,, =0
The minor of element a,, is My;= —4 and the cofactoris A,, = (—1)*"'M,, = 4
The minor of element a,, is My,= 2 and the cofactoris Ay, = (—1)***M,, =2

@, ol

The minor of element a,, is M;;=d and the cofactor is A;; = (=1)'"'M,, =d
The minor of element a,, is M,,= b and the cofactoris A,, = (=1)"*?*M,, = —b
The minor of element a,, is M,,= ¢ and the cofactoris 4,, = (—=1)*"'M,, = —¢

The minor of element a,, is M,,= a and the cofactor is A,, = (—1)?72M,, = a

Question 2:

1 0 0 1 0 4
@Ml 1 0 @z s -1
0 0 1 0 1 2
£. Answer 2:
1 0 0
(Mo 1 of
0 0 1
Here,
1 0 0 0
0 0 1 0
0 0 1 0
M3|=1 0=0—0=D, Mgz:o 0:0—0:0'

and 4;; = (=1)"*/M;, therefore

Au:(_l)H]Mn:l A12=(—1)1+2 12=0
Ay = (—1)2+1M21 =0 Ay = (—1)2“’"22 =1
Ay = (=1*"'"M3; =0 Az = (—1)*"*M;3;, =0

1 0 4
(ii)|3 s -1)

0o 1 2
Here,

14

M13—g ‘1’=0—o=0
MH—; g=0-0=0
M =|; §|=1-0=1

A= (1" My3=0
Ayz = (—1)°"My33, =0
Az = (1)*" My =1
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M“=? ‘21‘=1u+1=11, M12=|g _21|——'6—(J'——6,M13=|3 ?|=3—0=3
M21_|(1] g|=o-4=~4, M22=|(1) ‘2‘|=2~0=2, M23=|(1] 2|=1—0=1
M31=g _41|=0—20=—20.M32=|;

and A;; = (—1)"*/M;, therefore

Ay = (“DHIMH =1l Ay = (“1)1+2M12 ==
Ay = (=DM, =4 Ay = (1)*2My, = 2
Ay = (‘DSHM:H =-20 Ay = (-1)3+2M32 =13

Question 3:

Using Cofactors of elements of second row, evaluate A =

£ Answer 3:
5 3 8
2 01
T 2. 3
Here, ayy =2, ay; =0, a3 =1and

A= = Q1A + a4, + a4,

—= o 241 3 8 =3 _ i
Ay =(-1) 2 3|— (9-16)=7
—f_andk2 |9 Bl e g
gy = (=12 3|H15 8=7
Ay = 0P Y= —(10-3) = 7
5 3 8
Therefore, A=1(2 0 1|=2()+07+1(-7)=7
1 2 3

Question 4:

Using Cofactors of elements of third column, evaluate A =

£ Answer 4:
1 x yz

A=|1 y zx|=a;34,;+ a34;; + a33A33
1 z xy

Here, a,; = yz, a,3 = zx, a3 = xy and

}F

1
— (_131+3 —
Az =(-1) 1 zl Z=Yy
Ay = (—1)**3 } i| =—(z-x)=x-z
1 x
Ay = (12| Jl=y-x

15

_41|:—1-12=—13M33= |;

S5
2
1

1 x yz
1 vy zx
1 z xy

g|=5—0=5

Az = (_I)HSMH =3
Azz = (=1)? My = —1
Agy = ("‘1)3+3M;1:1 =5

3 8
0 1)
2 3
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1 x yz
Therefore,A= |1 y zx|=yz(z—-y)+zx(x —2z) +xy(y — x)
1 z xy

=yz? —y?z+ zx? —xz* + xy? — x%y
=zx? — x?y —xz? + xy* + yz? — y%z
=x*(z—y)—x(z* —y*) + yz(z - y)
=(z-y)[x*—x(z +y)+yz]
=(z-y)[x* = xz - xy + yz|
=(z-Vxlx—2)—ylx—2)]
=x-2)z—-y)x—-y)
=((x-y)y-2)(z—x)

Question 5:

17 4z U3
IFA=|@z21 @z2 @y3| A;; is Cofactors of a;;, then value of A is given by
z1 Qzz Q33
(A)a, Ay + a5, + 413433 (B) @y 41, + ay24;, +a;345
(C) az1Ay1 + azpA; + U341, (D) ayyA1y + azyAz; + a3 Az,

£ Answer5:

ayp Qg 43
p; Oy a3
a3y Qzz Qg

The value of is given by: a; 4, + a;, 45, + a3, 45,

Hence, the option (D) is correct.

Find adjoint of each of the matrices in Exercises 1 and 2.
Question 1:

[.l 2]
3 4
£ Answer 1:
Here, A = [i i] therefore, Ay =4 Ay = —3 Apy=—-2 Ay =1
1 - _ |4 An] _ 4 —2
Adjoint of matrix A = A, Azz] = [_3 1 ]
Question 2:
1 -1 2
2 3 5
—2 0 1
€. Answer 2:
1 =1 2
Here, A = | 2 3 5|, therefore
—2 0 1
A, =3 A =—12 A2 =06
Ay =1 Azz =5 Azz = 2
Az = —11 Azp = —1 Aqq =

Ay Ay Ax 3 1 -—-11
Adjoint of matrix A = |A,, Ay, Aga|l=|—12 5 —1
2

13 AZB A33

16
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Verify A(adj A) = (adj A).A = |A|.1 in Exercises 3 and 4

Question 3:
IZ 3
—4 —b
€. Answer 3:
2 3
Here, A = [_4 —6]' therefore,
A11 = _6 A‘IZ = 4 A21 = _3 A22 = 2
|Al=-12+12=0
A A
adi A =[ 11 21]
J A]Z AZZ
R 311-6 —-31_[1-12+12
A(“d"’q)_[—naf -—6”4 z]_ 24 — 24

(adj A).A = [_46 _23] [_24 _35] - [_182—-'-812

ma=ofy 3=[3 |

Hence, A(adj A) = (adj A). A = |A|.I = [g g
Question 4:
1 -1 2
3 0 -2
1 0 3
€ Answer 4:
1 -1 2
Here,A=1[3 0
1 0 3
Ay =3 Ay =1
Ay =2 Ayp =8
All AI] A3] 0
Adjointof matrix A = |4, Ay, As| = |—-11
Az Ayz Asg 0

1 =1 2 0 3
AladjA)=|3 0 =2||-11 1
1 W 3 0 -1

L oM
 —

0+0+0 9+0+2 6+0-6
0+0+0 3+0-3 24+0+9

]
o

’D+11+0 3—1-2 2—-8B+6

0 3 2|1 =t /2]
(adj A).A = {—11 1 8|13 0f =2
0 -1 3/ O 3.

17

—6
4
—6+6
12-—-12

=l o

ZB4a8_ 00 0

12 -12

0 0

—2], therefore, |A| = 1(0—-0)+1(9+4+2)+2(0—-0) =11

A23 - _l
Azz =3

Scanned with CamScanner



—-11+3+8 11+0+0 =<22=2 + 24 11 0

0+9+2 0+0+0 O-6+6] [11 0 U]
0—-3+3 0+0+0 04+24+9 O RS ER B §

1 00 11 0 0
|Al.1=11.10 1 0]=[0 11 Ol
0 01 0o 0 11
11 0 0
Hence, A(adj A) = (adj A). A = |A|.] = [0 11 0‘
0 0 11

Find the inverse of each of the matrices (if it exists) given in Exercises 5 to 11.
Question 5:
i ]
4 3
£ Answer 5:
2 -2
Here, A = l4 3 ],
Therefore,Ajy =3 A, =—4 A; =2 Ay =2
[A|]=6+8=14%0 = A~ !exists.
114, Ay 1r3 2

1
Vsl ]:— .
A |"1|€l / |A[ 1Az Ay 141—-4 2

Question 6:
[—1 5
-3 2
€. Answer 6:

Here, A = [:; g J

Therefore,A;; =2 Ayj3=3 Ay =-5 Ayp=-1
|[Al]==-2+15=13#0 = A7 exists.

—1_1 -_1A11Az1_12—5
A _lAlade_|A| Ay, Azz]_ 3[3 -1
Question 7:
1 2 3
[0 2 4]
0 0 5
£ Answer 7:
1T 2 3
Here,A=|0 2 4].
0 0 5
Therefore, |A| = 1(10 = 0) — 2(0 — 0) + 3(0 — 0) = 10 # 0 = A~ exists.
Ay =10 A =0 Az =0
Ay =10 A, =5 Asz =0
Ay, =2 Az = —4 Ay =2
1 1 Ay Az Az 1 [10 -10 2
A =|7|-adj.4 =Tl Ay A 1432]:1—0‘ 0 5 “41
A13 ‘423 A33 0 O 2

18
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Question 8:

1 0 0
3 3 0
5 2 -1

£ Answer 8:

1 0 0
Here,A =13 3 0].

5 2 -1
Therefore, |A| = 1(-=3—-0) —0(-3-0)+ 0(6 —15) = -3 + 0 = A~ !exists.
Ay, =-3 A =3 A3 =-9
A,y =40 A,s = -1 Ayy = =2
Az, =0 Az, =0 Azz =3
1 1 [A11 Az As -3 0 0
Al = mﬂdjﬁ =m['412 Az, Aizl =3 3 -1 Ul
A1z Azz Ag -9 -2 3
Question 9:
2 1 3
\4 -1 0}
-7 2 1
2 1 3
Here,A=[4 -1 0],
-7 2 1
Therefore, |[A| =2(—1-0)—1(4-0)+3(8-7)=-3 # 0 = A~ exists.
Ay =-—1 A =—4 Az =1
Ay =5 Ay, = 23 Ays = —11
Ay, =3 Ay, = 12 Ays = —6
1 Ay, Ay Az =1 % 3
A7t = Tadj 4 =W[Alz Aga A321 =_—[—4 23 12‘
Ajz Axz Ag 1 -11 -6
Question 10:
1 -1 2
[0 2 —3]
3 -2 4

£ Answer 10:

1 -1 2
Here, A=|0 2 -3|,

3 -2 4
Therefore, |[A| =1(8—6)+1(0+9)+2(0—6) =—1 =0 = A !exists.
Ay =0 Ay = =2 Ay =—1
A31 =-1 Agz =3 Agg =2
1 1 ‘411 Azl Ag] 1 2 0 _1 _2 0 1
A1 =|Tﬂd}'.4 T] Au Agg Au =3 -9 =2 31=|9 2 =3
19
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Question 11:

1 0 0
0 cosa sina
0 sina —cosa
£ Answer 11:
1 0 0
Here,A=|0 cosa sina [, therefore
0 sina —cosa
|A] = 1(—cos? a —sin®a) +0(0—0)+0(0—-0)=—-1#0
= A™! exists.
Ap =1 A =0 A3 =0
Ay =0 A,y = —cosa A,z = —sina
A;; =0 Az, = —sina Azz =cosa
1 A Ay Ag 1 1 0 0
A'1=7ade T Ay Ay Ay, . 0 —cosa -—sina
4] l Ajs Ay A 0 —sina cosa
-1 0 0
=2 A!'=|0 cosa sina
0 sina —cosa
Question 12.
LetA = [g g] and B = [? g].Verifythat (AB)™ = B4,
£ Answer 12:

Here, A = [3 ;l.therefore.A“ =5 Ap=-2 Ay=-7 Ay=3

[A|=15-14=1%0 = A 'exists.

11

1 1
L I B

|4 |A[1A12  Azz
and B = [? 9}, therefore, B;y =9 By, = -7
IA|=54—56——2=#0 = B"lexists.
By, B
B—lz_dB__ 11 2]]_
817" T 1Bl [B12 B
R
7/2 =3 1-2 35
=il
2
20

[ . _3.7] - [—52 _37]

Bz: - _8 BEE = 6
1 9 ] l 9/2 4]
i |
@Hz Raa
2 2 2
49 47 67
B 2 A
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1=l o[} ol=lalss letasl=ls7 &

|AB| = 67 x 61 — 87 x 47 = 4087 — 4089 = -2 0 = (AB)" exists.

1

UBY =

adj AB =

|AH|[|C12 Gl =2l-47 67

61 87

Ci1 621] 1 161 —87]=‘ 2 2
47 67
2

2
Hence, (AB)™' = B~'A"" is verified.

Question 13:
4= J]showthat 4>~ 54+ 71 = 0.Hence, find A~

# Answer 13:
LHS = A2 -S54+ 71 =AA—-5A+7]

3 1 11 _<[3 1 1 0
_[—1 2] —=1 2] 5[—1 2]+7[0 1]
_[9-1 3+27_ (15 57,(7 0
BT A ol R | L A
_[8=15+7 5-=5+07_[0 0] _ 0 _ vic
-545+0 3-10+7 [0 0] =

=2 A -5A+71=0

= A2 =54 =-71]

Post multiplying by A~! (because |A| = 0)

AAATY = 5447 = =7]A7!

= Al =51 = =747" [Because AA™' =]

mar=si-a=sfy (=[5 5= 9-15 36 5
= =3[ ]
Question 14:

21
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For the matrix A = |? ﬂ find the numbers a and b such that A2 + ad + bl = O.

€ Answer 14:
Given that:A% + aA + bl = O

=lz ’lel?6 flﬂ[j leﬂ’lé’ ?J=I% EOJ

=>3:1 211]+[aa aa]+[o E]=[U o]
ol

0

:>[11+3a+b 8+2a+0]:[0
14+a+0 34+a+b 0

=44+a=0 =a=—4 and 3+4+a+b=0 =2b=-3—a=-34+4=1
Hence,a = —4, h=1

Question 15:
1 1 1
For the matrix 4 = [1 2 —3], show that 4% — 642 + 54 + 111 = 0. Hence,
2 -1 3
find A",
# Answer 15:
1 1 1 1 1 i
.42=.4.A=[1 2 —3”1 2 —3]

2 -1 3 2 -1 3

14142 1+2-1 1-3+3 4 2 1
=|1+42-6 14+44+3 1-6—-9|=|-3 8 -14
2—-146 2-2—-3 2+3+9 7 -3 14
4 2 1 T -1
AA=4%24=|-3 8 -14|]1 2 -3
7 -3 141l2 -1 3
- 44242 44+4-1 4—-6+3 8 7 3
=|-3+8-28 —-3+16+14 —-3-24—-42|=|-23 27 -69
| 7—-3+28 7—-6-14 7+9+42 32 —-13 58

LH_S=A3—6A"+5:=_1+111

8 7 1 4 2 1 1 1 1 1 0 0
=|-23 27 —69}—6 -3 8 -—14|+5|1 2 =3[(+11|0 1 Dl
| 32 —-13 58 7 -3 14 2 =1 3 0 0 1
| 8 7 1 24 12 6 51 & 5 11 0 0
=|-23 27 —-69]—[—18 48 —84]+{5 10 —15]+|0 11 0]
[ 32 -13 58 42 -18 B84 10 =5 15 0o 0 11
8—-244+5+11 7—124+5+0 1-6+5+0

=|-23+4+18+5+0 27—-48+10+11 -69+84—-15+0

132 -42+104+0 —-13+18-5+4+0 58-84+15+11
0 0 0

=|0 0 O
0 0 0
S A -6A+5A+111=0 = AP — 647 + 54 = —111
Post multiplying by A~! (because |A| = 0)

A2AATT — 6AAATT + 5447 = —11/A77

= A’] — 6Al +51 = =114~ [Because AA™! =[]
=2 1147 =—-A* + 6A -5

= 0 = RHS

22
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1 1 1

<3 2 1 1 0 0
= 11A ' =—|-3 8 —14|+ 6|1 2 =3|—5|0 1 0O
7 —3 14 2 =1 3 0 0 1
—4 =2 —1 3] 6 6 5 0 0
ﬂlh‘i_l:[ —8 14]+[6 12 —18]—[0 5 0]
—7 3 —14 12 —6 18 0 0 5
- 4+6-5 -2+64+40 -1+640 = 5
ﬂllA_1=I3+6—D —8B84+12-5 14—184+0 | =] 9 -1 —4]
7+12+0 3—6+0 —14+18—-5 5 —3 -1
1 3 4
= A" _'l—l'[g —1 —4
5 -3 -1
Question 16:
2 —1 1
IfA = [—1 2 —1].ver‘ify that A* — 6A% + 94 — 4/ = 0 and hence find A7,
1 —1 2

€. Answer 16:
2 -1 1 2 -1 1
-1 2 -—]} [—1 2 —1]

1 1 2 1 1 &

A2=A A=

6 -5 5
=|-2-2-1 1+4+1 —1—2—2=l—5 6 —5‘
24142 -1-2-12 14144 5 -5 6
6 =5 5 2 =1 1
A3=A3.A=[—5 6 —5”—1 2 —1]
5 -5 6ll1 -1 2
[124+5+5 —-6-10—-5 645410

=|-10-6-5 5+12+4+5 -5—-6-10(=
| 10+5+6 -5-10—-6 5+5+12

LHS = 4% — 6A% + 9A — 4]

[4+‘1+1 —2-=2=1 2+1+42

=21 Zz =21

[22 -21 21]
21 21 22

2 -1 1 1 00
=1 2 —l]—40 1 D]

(22 -21 21 6 =& 5
=|-2]1 22 —21] [ 6 —5 e
.21, =21 L =1 2 0 0 1
[ 22 —21 -—30 30 18 -9 9 4 0 0
= |=21 —21] ’ —30] ’—9 18 —9] = ’{J 4 Ol
| 21 —21 —30 36 9 -9 18 0 0 4

=1-214+30-9-0 22-36+18—-4 -21+30-9+0
L. 21 —3049—-0 —=21430—-9=0 22-=36+18-—4
0 0 0
=10 0 0
0 0 0
S A —64°+94 -4/ =0 = AP —64%+94 =4I

Post multiplying by A™* (because |A| # 0)

APAATT — 6AAATT 494471 = 4147

= AN —6A1 +91 =441 [Because AA™! =]
34471 = A2 —6A+ 91

[22—-36+18—4 —21+30 9+ 0 21—30+9+0]

=0 =RHS
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6 -5 5° 2 -1 1 1 0 0
=44 '=|-5 6 -5|—-6|-1 2 —1[+9]0 1 0
5 -5 6 1 -1 2 0 0 1
6 -5 5§ 12 -6 6 9 0 0
=4A"'=|-5 6 —5]— -6 12 —-6|/+|0 9 0]
|5 —5 6 6 —6 12 0 0 9
[6—124+9 -5+6+0 5-—6+0 3

=44 ' =|-5+6+0 6—-12+9 -5+6+0
5-64+0 -5+6+0 6—-12+9

1 -1
=1 3 1
-1 1 3

L3 1
= A =E 1 3 1
-1 1 3

Yuestion 17:

Let A be a non-singular square matrix of order 3 x 3. Then|adj A| is equal to:
(A) |A] (B) |a]? (C) |a? (D) 3]A]
# Answer17:

We know that adj A = |A|l

1 0 0 1 0 0 Al 0 0
= (adj M)A = |A||0 1 0] = |(adj A)A| =|A||l0 1 0o|=]0 Al o | = |4F
0O 0 1 0 0 1 0 0 4]

= |adj A| = |A|?,
Hence, the option (B) is correct.

Question 18:
If A is an invertible matrix of order 2, then det(A™1) is equal to:

(A) det(A) (B) (©1 (D)0
£ Answer 18:

Given that the matrix A is invertible, hence, A ! = ﬁadj A

The order of matrix is 2, so, let A = [Z 2]

Therefore, |A] = ad — bc A4l adj A = [_dc -ab]

d b
a1 a_1lrd -b 1Al A
L — = L —
A —lAlade A |A|[‘~C a] Tt a
[a] 4]
d b
-1y — 12-11 = | 14l |A]
det(A) = a7 =Y 4
i ; Al 1A] : >
= —_— d _b = —_—— —_ = —_—— = —_—
AR = al lAlz(ad be) |A]2|’€1| |A]

Hence, the option (B) is correct.

Mathematics
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(Class 12)

Examine the consistency of the system of equations in Exercises 1 to 6.

Question 1:
x+2y=2
2x+ 3y =3
€ Answer 1:
. . x+2y=2
The given system of equations: 2y iy 3

This system of equations can be written as AX = B, where

_n 2 _[* _ 12
A= [2 3]'X_ [y] and B = [3]
|Al=3—-4=—1%0 = Aisnon-singularand so A~ exists.
Hence, the system of equations are consistent.
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Question 2:
2x—y=5
x+y=4

£. Answer 2:

2x—y=5

x+y=4

This system of equations can be written as AX = B, where

A= =[] nan =[]
|[Al|=2+1=3%0 = Aisnon-singular and so A™! exists.

Hence, the system of equations are consistent.

The given system of equations:

Question 3:
x+3y=5
2x+ 6y =8
€. Answer 3:
. . x+3y=5
The given system of equations: 2¢+ 6y = B

This system of equations can be written as AX = B, where

_1 3 v_[F _[5
i [2 6]'X_ [y] and 8= [8]
|Al=6—-6=0 = Aisasingular matrix and so A~! does not exists. Now,

agfil. = [—62 -13]

ijnB =%, PI[l= [0 el =[5 #0

So, there is no solutions of the given system of equations.
Hence, the system of equations are inconsistent.

Question 4:
x+y+z=1
2x+3y+2z=2
ax + ay + 2az = 4

£. Answer 4:
x+y+z=1
The given system of equations: 2x + 3y + 2z = 2
ax +ay + 2az = 4

This system of equations can be written as AX = B, where

1 1 1 X 1
A=1|2 3 2 .X=[y]andﬁ‘=2
a a 2a z 3

Al = 1(6a — 2a) — 1(4a — 2a) + 1(2a —3a) =a # 0
= Ais non-singular and so A~ exists. Now,
Hence, the system of equations are consistent.
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Question 5:
Ix—y—2z=2

2y —z=-1
3x—-5y=3
€ Answer 5:
Ix—y—2z=2
The given system of equations: 2y —z = —1
3x —5y=3

This system of equations can be written as AX = B, where

3 -1 -2 X 2
A=|0 2 -1, X=|y|andB =|-1
3 -5 0 z 3

[Al=3(0-5)+1(04+3)-2(0-6)=—-15+3+12=0
= A is a singular matrix and so A~! does not exists. Now,

Ay =-5 Ay =-3 Az =—6
A, =10 Ay =6 Ay =12
Az =5 Az =3 A3z =6
-5 10 §
adj A = [ 6 l
6 12 6
-5 10 5 -10—-10+15 -5
(i AYB = [ “ H L6649 ] —3]¢0
6 12 6 —12—12 +16 —6

So, there is no solutions nflhe given system of equations.
Hence, the system of equations are inconsistent.

Question 6:
Sx—y+4z=5
2x+3y+5z=2
5x =2y +6z=-1
£ Answer 6:
S5x—y+4z=5

The given system of equations: 2x + 3y + 5z = 2

5x -2y +6z=-1
This system of equations can be written as AX = B, where

5 ~3 47 [ 5
A=|2 3 5.X=[y]and3= 2
5 —2 6 z -1

|A| =5(18+10)+1(12-25)+4(—4—-15)=140—-13-76 =51 %0
= Ais non-singular and so A™! exists. Hence, the system of equations are consistent.
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Solve system of linear equations, using matrix method, in Exercises 7 to 14.

Question 7:
5x+2y=4
7x+3y =5

# Answer 7:

. . S5x+2y=4
The given system of equations: - 3y=75

This system of equations can be written as AX = B, where

4=F = [Jamas =}

|[Al]=15-14=1%0 = Aisnon-singularandso A™! exists.
Hence, the system of equations are consistent.
NOW,A11:3 AIZ:_7 AN:—Z AZZ:S

Ay A“J 1[3 —2]

A = ondid e [
a A [A12 Az

Al

x=a8 =[]=[% F[

S AR A R I ) R

Question 8:
2x —y=-2
3x+4y =13
£ Answer 8:

. : 2x —y=-—2
The given system of equations: Ip4 dy='3

This system of equations can be written as AX = B, where

_2 -1 I _[-2
A-[3 4],X—[y]and8-[3]
|Al]=8+3=11#0 = Aisnon-singularand so A™! exists. Now,

Hence, the system of equations are consistent
NU‘V,A11=4 A12:_3 A‘“‘—‘l '32 _2

A1_|A|“dM_ [ :Z] 11[ ;]
x=ap =[]=-5[% ) 5]
T —= 5 12
j’“[;] 11 orel =bl=| 2”‘:_%‘ AT
L 11
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Question 9:

4x -3y =3

3x—5y=7

£ Answer 9:

The given system of equations: He—y =2
"3x-5y=7

This system of equations can be written as AX = B, where

a=[t [ omas =[]

|A|=-204+9=-11#0 = Aisnon-singular and so A™! exists.
Hence, the system of equations are consistent.

NOW,A]I =-5 /1|z =-3 ‘421 =3 A?_Q =4
1 114,, A 1 (-5 3
i T A:—[ 11 21]_: ;
IR AR 11 e v R

11—
e o[- B
6
1 r— 3 T 6 19
o[- i ﬁ[ﬂ—[_ﬁ wxmal, yu
5 i

Question 10:

5x+2y=3
3x+2y=5
£ Answer 10:
_ . S5x+2y=3
The given system of equations: 3x+2y=5

This system of equations can be written as AX = B, where
_[5"92 X _[3
= [3 2]'X‘ [y] A [5]
|[A|]=10—-6=4%0 = Aisnon-singular andso A™! exists.
Hence, the system of equations are consistent.

NOW, All =2 A}.Z =-3 Az] =-2 4422 =:h

" 1 .. 174 1 ®
a=meda=mlan wal=all F
1 s
x=ap =[=7[% ]
4
do e
=E]=Z[—69+1205 =’[§]=1_§ 2=l y=d
4
Question 11:
2x+y+z=1
x—2y—z=l;-
3y—5z=9
30
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€ Answer 11:
2x+y+z=1
The given system of equations: x — 2y —z = %
3y—-5z=9
This system of equations can be written as AX = B, where

2 1 1 X 1
A=[1 -2 —1.X=1|y andB=[3/2]
0 3 -5 z 9

[Al=2(10+3)—-1(-5-0)+1(3-0)=264+54+3=34 %0
= Aisnon-singular and so A~! exists. Now,

A,=13 Az =5 Az =3
A, =8 Az, =-10 Az = —6
A =1 Az, =3 Azz3 = -5
A1 = - —adj A = 14l153 —EiO ;‘
A 3 3 _6 -5
e 1 [13 8 1 1
X=ARB :[y]=34 5 =10 3‘ /]
z -6 5L 9
X 13+12+9 X 1 3
=>[y =i 5—15+z7] = I ] 11/2] x=ly=zz2=—3
4 ’ 3—9-45 Z 3/2

QUESTIONS 12,13 AND 14 TRY YOURSELF

Question 15:

2 -3 5
If A= [3 2 —4] , find A7' . Using A™' solve the system of equations

1 1 —2.
2x =3y +5z2=11

3x +2y — 4z = =5
x+y—2z=-3
£. Answer 15:

2 =3 5
A=|3 2 -4
S 2

|A| =2(~4+4) +3(—6+4)+5(3—-2)=0-6+5=—1#0
= Ais non-singular and so A™! exists. Now,

A, =0 Ap=2 A =1
Az = —1 Agz = —9 Agy = =5
Az =2 Az, =23 Asy =13
1 [0 -1 2 0 1 -2
AT = radj A = _—1[2 - 23] = [—2 9 —23]
1 —5 13 l-1 5 -13

2x —3y+5z=11

The given system of equations: 3x + 2y — 4z = —5
x+y—2z=-3
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This system of equations can be written as AX = B, where

2 =3 5 11
A=1|3 2 —4|.X | IandB— —5]
1 1 —2

X 1 11
X=A'B = [y] [ 2 9 —2'3“ ]
z 5 —13

X 0—-5+6
[~ [ e] ~ -
z —11 —-25+ 39 z 3

=x=1y=2,2z=13
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Question 16:

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is ¥ 60. The cost of 2 kg onion, 4 kg
wheat and 6 kg rice is ¥ 90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is X 70.

Find cost of each item per kg by matrix method.
€ Answer 16:

Let the costof 1 kg of onion =X x,

Let the cost of 1 kg of wheat =X y and

Let the costof 1 kg rice =X z

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is X 60. So 4x + 3y + 2z = 60
The cost of 2 kg onion, 4 kg wheat and 6 kg rice is X 90. So, 2x + 4y + 6z = 90 and
The cost of 6 kg onion 2 kg wheat and 3 kg rice is X 70. So, 6x + 2y + 3z = 70

4x + 3y + 2z = 60
The given system of equations: 2x + 4y + 6z = 90
6x 4+ 2y +3z=70

This system of equations can be written as AX = B, where
4 3 2 X 60

A=1|2 4 6,X=Iy]and8= 90

6 2 3 z 70

|Al =4(12—-12) —-3(6—36)+2(4—24)=0+90—-40=50%0
= A is non-singular and so A~ exists. Now,

Ay =0 Az =30 Ay = —20
Ay =—5 A =0 Azz = 10
Ay =10 Az, = —20 Azz =10
A'=—nadjA=—1 30 0 -20
14| 0120 10 10

X 1 0 —5 10 ][|60
X=A"'B = [y] =350 30 0 —20] |90

z —20 10 10 70

X1 1| 0-—450+ 700

= [y] =%g| 1800 +0— 1400
z —1200 + 900 + 700
[x 1 [250] [5

= y] =—|400|=|8
zl 590400l s

=x=5y=8,z=8

Hence, the cost of 1 kg of onion is X 7, the cost of 1 kg of wheat is X 8 and the cost

of 1 ka riceis I 8.
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Question 16:

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is X 60. The cost of 2 kg onion, 4 kg
wheat and 6 kg rice is ¥ 90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is ¥ 70.
Find cost of each item per kg by matrix method.

€ Answer 16:

Let the cost of 1 kg of onion =X x,

Let the cost of 1 kg of wheat =X y and

Let the costof 1 kg rice=3%z

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is X 60. So 4x + 3y + 2z = 60

The cost of 2 kg onion, 4 kg wheat and 6 kg rice is  90. So, 2x + 4y + 6z = 90 and
The cost of 6 kg onion 2 kg wheat and 3 kg rice is 70.So, 6x + 2y + 3z =70

4x + 3y + 2z = 60
The given system of equations: 2x + 4y + 6z = 90
6x+2y+3z=70

This system of equations can be written as AX = B, where

4 3 2 X 60
A=12 4 6,X=[y and B = |90
6 2 3 4 70

|[Al =4(12-12)-3(6—36) +2(4—-24)=0+90—-40 =50 # 0
= Ais non-singular and so A~" exists. Now,

0 =5 10
A‘lﬁﬁudjfl :%I 30 0 —20‘
=20 10 10

X} 1[0 -5 107[60
X'=A"18 =>H=% 30 0 -20(|90
z -20 10 101170

X1 1| 0-—450+700

=y]=% 1800 + 0 — 1400
z [—1200 + 900 + 700
[x 1 [250] [5

= y]=— 400| = |8
2l a0l I8

=2x=5y=8z=8

Hence, the cost of 1 kg of onion is X 7, the cost of 1 kg of wheat is X 8 and the cost
of 1 ka rice is X 8.

ALL WORK IS TO BE DONE IN
MATHS CLASSWORK REGISTER
IT WILL BE CHECKED WHEN SCHOOL RE-OPENS.
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1.

SELF EVALUATION TEST (10 MARKS)

If you have the belief that you can do it, you will acquire all the

capacity to do it even if you may not have it at the beginning! -
AKS

I -10 [2 2 4
IfA=|2 3 4|and,B=|-4 2 -4/ are two square matrices, find AB.
0NN 2 2 -1 5

Hence solve the following system of linear equations :
X-y=3,

2x+3y+4z=17 and,

y+2z=1T.

vZ—-X' X-y Xxy-Z
Prove that [zx—y* xy—z" yz—x’| is divisible by (x +y+2). and hence find the quotient.

Xy-2 yz-X -y

(y+z) Xy 7X
Using properties of determinants, prove that | xy  (x+z) vz |=2xyz(x+y+z).
Xz vz (x+y)

1 3 -2
Using elementary transformations, find the inverse of the matrix: | -3 0 -1|.

210
2 3 4
IfA=|1 —1 0O/, find A™".
g N1 2

Hence solve the following system of linear equations :
X—y =3,

2x + 3y +4z =17 and,

y+2z=717.
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OR

loga p 1

th _th

Ifa. b, care p™, q" and ™ terms respectively of a G.P., then prove that [logh q 1|=0.

loge r 1

ALL WORK IS TO BE DONE IN
MATHS CLASSWORK REGISTER.

Compiled by: AKS (PGT: MATHS)
ST. MARY’S PUBLIC SCHOOL
THANKS
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